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INTRODUCTION 


This issue of Energy: A Continuing Bibliography with Indexes (NASA SP-7043(33)) lists 
1211 reports, journal articles, and other documents announced between January 1, 1982 and 
March 31, 1982 in Scientific and Technical Aerospace Reports (STAR) or in International 
Aerospace Abstracts (lAA). The first issue of this continuing bibliography was published in 
May 1974. 

The coverage includes regional, national and international energy systems; research and 
development on fuels and other sources of energy; energy conversion, transport, 
transmission, distribution and storage, with special emphasis on use of hydrogen and of solar 
energy. Also included are methods of locating or using new energy resources. Of special 
interest is energy for heating, lighting, for powering aircraft, surface vehicles, or other 
machinery. 

Each entry in the bibliography consists of a standard bibliographic citation accompanied 
in most cases by an abstract. The entries are arranged in eight major categories, with lAA 
Entries preceding STAR Entries in each category. The citation, and abstracts when available, 
are reproduced exactly as they appeared originally in lAA or STAR including the original 
accession numbers from the respective announcement journals. This procedure, which saves 
time and money accounts for the slight variation in citation appearances. 

Five indexes •• subject, personal author, corporate source, contract number, and report 
number -> are included. 


Ill 


AVAILABILITY OF CITED PUBLICATIONS 


lAA ENTRIES (A82-10000 Series) 

Ail publications abstracted in this Section are available from the Technical Information Service. 
American Institute of Aeronautics and Astronautics, Inc (AIAA), as follows Paper copies of 
accessions are available at $8 00 per document Microfiche*" of documents announced in lAA 
are available at the rate of $4 00 per microfiche on demand, and at the rate of $1 35 per microfiche 
for standing orders for all lAA microfiche 

Minimum air-mail postage to foreign countries is $2 50 and all foreign orders are shipped on 
payment of pro-forma invoices 

All inquiries and requests should be addressed to AIAA Technical Information Service Please 
refer to the accession number when requesting publications. 

STAR ENTRIES (N82-10000 Series) 

One or more sources from which a document announced in STAR is available to the public 
IS ordinarily given on the last line of the citation The most commonly indicated sources and 
their acronyms or abbreviations are listed below If the publication is available from a source 
other than those listed, the publisher and his address will be displayed on the availability line 
or in combination with the corporate source line 

Avail: NTIS Sold by the National Technical Information Service Prices for hard copy (HC) 
and microfiche (MF) are indicated by a price code preceded by the letters HC or 
MF in the STAR citation. Current values for the price codes are given in the tables 
on page vii. 

Documents on microfiche are designated by a pound sign (#) following the accession 
number The pound sign is used without regard to the source or quality of the 
microfiche 

Initially distributed microfiche under the NTIS SRIM (Selected Research in Microfiche) 
IS available at greatly reduced unit prices For this service and for information 
concerning subscription to NASA printed reports, consult the NTIS Subscription 
Section, Springfield, Va 22161 

NOTE ON ORDERING DOCUMENTS When ordering NASA publications (those 
followed by the * symbol), use the N accession number NASA patent applications 
(only the specifications are offered) should be ordered by the US-Patent-Appl-SN 
number Non-NASA publications (no asterisk) should be ordered by the AD, PB, or 
other report number shown on the last line of the citation, not by the N accession 
number It is also advisable to cite the title and other bibliographic identification 

Avail SOD (or GPO). Sold by the Superintendent of Documents, U S. Government Printing 
Office, in hard copy The current price and order number are given following the 
availability line. (NTIS will fill microfiche requests, at the standard $4 00 price, for 
those documents identified by a # symbol ) 

Avail: NASA Public Document Rooms Documents so indicated may be examined at or 
purchased from the National Aeronautics and Space Administration, Public Document 
Room (Room 1 26), 600 Independence Ave., S W., Washington, D C 20546, or public 
document rooms located at each of the NASA research centers, the NASA Space 
Technology Laboratories, and the NASA Pasadena Office at the Jet Propulsion 
Laboratory. 

(1) A microfiche is a transparent sheet of film 105 by 148 mm in size containing as many as 60 to 98 pages of information reduced 
to micro images (not to exceed 26 1 reduction} 


IV 


Avail DOE Depository Libraries. Organizations in U S. cities and abroad that maintain 
collections of Department of Energy reports, usually in microfiche form, are listed 
in Energy Research Abstracts. Services available from the DOE and its depositories 
are described in a booklet, DOE Technical Information Center - Its Functions and 
Services (TID-4660), which may be obtained without charge from the DOE Technical 
Information Center. 

Avail: Univ Microfilms. Documents so indicated are dissertations selected from Dissertation 
Abstracts and are sold by University Microfilms as xerographic copy (HC) and 
microfilm All requests should cite the author and the Order Number as they appear 
in the citation. 

Avail’ USGS. Originals of many reports from the U.S. Geological Survey, which may contain 
color illustrations, or otherwise may not have the quality of illustrations preserved 
in the microfiche or facsimile reproduction, may be examined by the public at the 
libraries of the USGS field offices whose addresses are listed in this introduction. 
The libraries may be queried concerning the availability of specific documents and 
the possible utilization of local copying services, such as color reproduction. 

Avail. HMSO. Publications of Her Majesty’s Stationery Office are sold in the U S. by 
Pendragon House, Inc (PHI), Redwood City, California The U.S. price (including 
a service and mailing charge) is given, or a conversion table may be obtained from 
PHI. 

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spa, Wetherby, 
Yorkshire, England. Photocopies available from this organization at the price shown 
(If none is given, inquiry should be addressed to the BLL ) 

Avail’ Fachinformationszentrum, Karlsruhe. Sold by the Fachinformationszentrum Energie, 
Physik, Mathematik GMBH, Eggenstein Leopoldshafen, Federal Republic of Germany, 
at the price shown in deutschmarks (DM). 

Avail: Issuing Activity, or Corporate Author, or no indication of availability Inquiries as to 
the availability of these documents should be addressed to the organization shown 
in the citation as the corporate author of the document. 

Avail: U.S. Patent and Trademark Office. Sold by Commissioner of Patents and Trademarks, 
U.S. Patent and Trademark Office, at the standard price of 50 cents each, postage 
free. 

Other availabilities If the publication is available from a source other than the above, the 
publisher and his address will be displayed entirely on the availability line or m 
combination with the corporate author line. 


GENERAL AVAILABILITY 

All publications abstracted in this bibliography are available to the public through the sources 
as indicated in the STAR Entries and lAA Entries sections It is suggested that the bibliography 
user contact his own library or other local libraries prior to ordering any publication inasmuch 
as many of the documents have been widely distributed by the issuing agencies, especially 
NASA. A listing of public collections of NASA documents is included on the inside back cover. 
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NTIS PRICE SCHEDULES 


Schedule A 

STANDARD PAPER COPY PRICE SCHEDULE 

(Etfective January 1, 1982) 


Pries 

Page Range 

North American 

Foreign 

Code 


Price 

Price 

A01 

Microfiche 

S 4 00 

S 6.00 

A02 

001-025 

6 00 

12 00 

AOS 

026-050 

7 50 

15 00 

A04 

051-075 

9 00 

18 00 

AOS 

076-100 

10 50 

21.00 

A06 

101-125 

12 00 

24 00 

A07 

126-150 

13 so 

27 00 

AOS 

151-175 

15 00 
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60 00 
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63 00 
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66 00 
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34 SO 

69 00 

A22 

501-525 

36 00 

72 00 

A23 

526-550 

37 50 

75 00 

A24 

SSI -575 

39 00 

76 00 

A25 

576-600 

40 50 

81 00 


601 -Up 

-1/ 



A99 - Write (or quote 

1/ AddSt SO for each additional 25 page Increment or portion thereof (or 601 pagesup. 

2/ Add $3.00 for each additional 2S page Increment or portion thereof tor 601 pages and more 
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Price 
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Foreign 

Code 

Price 

Price 

E01 

$6 50 

$ 13 50 

E02 

7 50 

15 50 

EOS 

9 50 

19 50 

E04 

11 50 

23 50 

EOS 

13 50 

27 50 

E06 

1550 

31 50 

E07 

17 50 

35 50 

EOS 

19 50 

39 50 

£09 

21 50 

43 50 

E10 

23 50 

47 50 

Ell 

25 50 

51 50 

E12 

28 50 

57 50 

E13 

31 50 

63 50 

E14 

34 50 

69 50 

E15 

37 50 

75 50 

E16 

40 50 

81 50 

E17 

43 50 

88 50 

E18 

46 50 

93 50 

E19 

51 SO 

102 50 

E20 

61 50 

123 SO 
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30 00' 
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The first year of cost-competitiveness, the market potential, 
and the environment in which PV systems would be marketed 
and employed were examined Market elements specific to Mexico 
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potential market for PV systems, (2) power requirements and 
load profiles for applications compatible with PV usage. 
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ing advanced ttructures..^ D. E. Rockey (California Institute of 
Technology, 3et Propulsion Laboratory, Pasadena, CA), J. M. 
Hedgepeth, and L. Adams (Astro Research Carp., Carpinteria, CA). 
In* Intersociety Energy Conversion Jrgineering Conference, 16th, 
Atlanta, GA, August 9 J4, 1981, Proceedings Volume 1 

New York, American Society of Mechanical Engineers, 
1981, p. 374-379. 7 refs. Contract No. NAS7-100. 

Specific design features to reduce cell mass, lower panel 
operating temperatures, and improve povrer to mass ratios for silicon 
solar cell arrays in space applications are presented. Because mass 
constraints limit payload capacity for launch into GEO. graphite/ 
epoxy structures combined with high performance Si cells are needed 
to deliver a powcr/mass ratio of 265 W/kg, notably for Solar Electric 
Propulsion systems, compared with existing level of 65 W^kg. 
Shallow diffusion and back surface field cell technology have raised 
cell efficiencies to 15%, with a back emissivity of 1,64 Structural 
design requirements comprise Shuttle interface compatibility, full 
ground test capability, low mass, and high stiffness Three array 
alternatives are discussed, and the STAC8EAM configuration, which 
consists of a triangular truss and a piston deployer with folding 
accomplished on simple hinges, provides 0.2 Hz stiffness and achieves 
the design power/mass goals. D.H.K. 
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01 

ENERGY POLICIES AND ENERGY 
SYSTEMS ANALYSIS 

Includes energy requirements, energy conservation, and 
environmental impacts ot energy systems. 

A82-10495 # Characteristics and trend] of energy consump- 
tion in transport missions with aircraft and surface vehicles (Carat- 
teristiche e tendenze del consumo energetico nelle missioni di 
trasporto con aeroplani e con veicoli di superficiel. G Gabrielli 
/ngegnena, July-Aug 1981, p 1 93- 1 98. 6 refs In Italian 

A nondimensional factor is defined which characterizes energy 
consumption in transport missions. Values of this energy utilization 
factor are given for a number of aircraft and surface vehicles (e.g , 
automobiles, buses, and trains). Particular attention is given to the 
energy utilization factor of turbofan and turboiet aircraft 8.J. 

A82-10697 Fingerprinting pollutant discharges from 

synfuels plants. K J Bombaugh and K W. Lee (Radian Corp., 
Austin, TX) Environmental Science and Technology, vol. 15, Oct 
1981, p. 1142-1149. 11 refs Research sponsored by the US. 
Environmental Protection Agency. 

An approach to the identification of ambient aerosols produced 
by a coal gasification plant based on their organic chemical 
composition is discussed The method has been field tested success- 
fully in the region of the Lurgi process plant in the Kosovo region of 
Yugoslavia, which produces four major liquid by-products- naphtha, 
medium oil, tar and crude phenol. In the study, gas chromatography 
in both the sulfur and nitrogen modes and gas chromatography/mass 
spectroscopy with selective ion scanning was used to detect the 
presence of the medium oil characteristics in chromatograms of 
ambient aerosols and vapors collected over a 16-day period at five 
locations approximately 1-2 km from the plant With the aid of a 
c^bration curve expressing the relation between GC retention time 
and boiling point for various compounds, chromatograms of the 
medium oil component were found to be similar to those gathered 
downwind of the plant Comparisons between the chromatograms of 
nitrogen species m samples of water-soluble organics from the 
Kosovo plant and from a Chapman-Wilputte gasifier using Virginia 
bituminous coal also demonstrate the potential utility of the 
technique for differentiating between chemicaly similar emissions 
from different sources A.L.W 

A82-10875 Characteristics of combustion and pollutant 

formation in swirling flames. T Takagi and T. Okamoto (Osaka 
University, Suita, Japan). Combustion and Flame, vol. 43, Oct. 1981, 
p. 69-79. 24 refs. 

The gas species concentrations and temperatures in a flame 
formed around a fuel jet surrounded by a swirling air flow are 
presented. Particular attention is given to the interrelation between 
the flame structure and the formation and emission characteristics of 
air pollutants. Two typical flame configurations are found to arise 
according to the primary air ratio: the type A flame has a low 
primary air ratio, increased NO(x) is formed in the flame and appears 
in the exhaust because the fuel layer burns at a relatively high 
temperature and the slow mixing retards the temperature decay. Low 
NO(x) formation occurs in the type B flame, which has a high 
primary air ratio, the fuel layer around the recirculation zone burns 


at a relatively low temperature as a result of dilution by excess air 
prior to combustion. Unburnt hydrocarbons are liable to be 
exhausted because hydrocarbons in the fuel layer around the 
recirculation zone, excessively diluted by the surrounding air, spill 
away through the circumferential part of the bulk flow Hydro- 
carbons are not exhausted, however, when the total air ratio is less 
than two. Effects of a wide range of parameters on NO(x), CO, and 
hydrocarbon emissions are examined in connection with the flame 
configurations. J.F. 

A82-11540 Annual review of energy. Volume 6. Edited by 

J. M. Hollander (California, University, Berkeley, CA), M. K. 
Simmons (General Electric Co., Schenectady, NY), and D. 0. Wood 
(MIT, Cambridge, MA). Palo Alto, CA, Annual Reviews, Inc., 1981 
559 p. $20. 

Developments in the areas of energy resources and supply 
technologies, energy end use and conservation, energy policy, 
energy-related risks and the sociopolitical aspects of energy are 
reviewed. Progress in solar energy technologies over the last five years 
is discussed, along with the implications for reactor safety of the 
accident at Three Mile Island, the derivation of biomass fuels from 
agricultural products and the application of probabilistic risk 
assessment to energy technologies. Attention is also given to a 
program for national survival during an oil crisis, energy conservation 
in new buildings, the development of a United States synthetic fuel 
industry, the role of OPEC policies in world oil availability, the social 
impa«s_qf soft and hard energyjystems, and the energyjmplications 
of fixed rail mass transportation systems. Additional topics include 
the energy consumptions of industries, the relative economics of 
nuclear, coal and oil-fired electricity generation, and the role of 
petroleum price and alirzcation regulations in the management of 
energy shortages. A.L.W. 

A82-11542 Agricultural policies and biomass fuels. S. 

Flaim and D. Hertzmark (Solar Energy Research Institute, Golden, 
CO). In: Annual review of energy. Volume 6. 

Palo Alto, CA, Annual Reviews, Inc., 1981, p. 89-121. 64 refs. 

The potentials for biomass energy derived from agricultural 
products are examined. The production of energy feedstocks from 
grains is discussed for the example of ethanol production from grain, 
with consideration given to the beverage process and the wet milling 
process for obtaining fuel ethanol from grains and sugars, the 
nonfeedstock costs and energy requirements for ethanol production, 
the jaotential net energy gain from ethanol fermentation, the effect 
of ethanol fuel production on supplies of protein, oils and feed and 
of ethanol coproducts, net ethanol costs, and alternatives to corn as 
an ethanol feedstock. Biomass fuel production from crop residues is 
then considered, the constraints of soil fertility on crop residue 
removal for energy production are reviewed, residue yields with 
conventional practices and with reduced tillage are determined, 
technologies for the direct conversion of cellulose to ethanol and 
methanol are described, and potential markets for the products of 
these processes are identified. Implications for agricultural policy of 
ethanol production from grain and fuel and chemical production 
from crop residues are also discussed. A.L.W. 

A82-11543 Factors in the development of a major US 

synthetic fuels industry. H. Perry and H. H. Landsberg (Resources 
for the Future, Inc., Washington, DC) In: Annual review of energy. 
Volume 6. Palo Alto, CA, Annual Reviews, Inc., 

1981, p. 233-266. 48 refs. Contract No. ER-78-C-01-6654 

Conditions necessary for the development of a successful 
synthetic fuels industry in the United States which would reduce 


1 



01 ENERGY POLICIES AND ENERGY SYSTEMS ANALYSIS 


dependence on imported liquid fuels are examined. Attention is 
given to the legislative background, the current status of alternative 
synfuels technologies including coal gasification, coal liquefaction, 
oil shale, and biomass conversion, resource requirements, environ- 
mental and socioeconomic constraints, and economic factors. Esti- 
mates are also presented of the rate of commercialization to be 
expected at various levels taking into account both physical and 
nonphysical constraints, and it is concluded that the rate of 
commercialization of synthetic fuels production should increase 
rapidly after the 1990s after the demonstration of technologies 
acceptance of regulatory requirements, and development of the 
required technological infrastructure. A.LW. 

A82-11845 /> Energy conservation through utilization of 

mechanical energy storage. D. B Eisenhaure, T E. Bliamptis, J. R. 
Downer, and P C Heinemann (Charles Stark Draper Laboratory. 
Inc , Cambridge, MA) In Intersociety Energy Conversion Engineer- 
ing Conference, 16th, Atlanta, GA, August 9-14, 1981. Proceedings. 
Volume 3. New York, American Society of 

Mechanical Engineers, 1981, p. 2154-2160 

Potential benefits regarding fuel savings, necessary technology, 
and evaluation criteria for the development of flywheel-hybrid 
vehicles are examined A case study is quoted in which adoption of 
flywheel-hybrid vehicles in a taxi fleet would result in an increase of 
10 mpg average to 32 mpg. Two proposed systems are described, one 
involving direct engine power to the flywheel and the second 
regenerating the flywheel from braking energy through a continuous- 
ly variable transmission Fuel consumption characteristics are consid- 
ered the ultimate determinant in the choice of configuration, while 
material properties and housing shape determine the flywheel speed 
range Vehicle losses are characterized and it is expected that a 
flywheel at 12,000 rpm will experience less than one hp average 
parasitic power loss. Flywheel storage is suitable for smaller engines 
because larger engines dominate the power train mass Areas 
considered important for further investigation include reliability of 
an engine run near maximum torque, noise and vibration associated 
with flywheel operation, start up delays, compatibility of driver 
controls, integration of normal with regenerative braking systems, 
and, most importantly, the continuously variable transmission. 

MSK 

A82-12156 The annual variation of atmospheric C02 

concentration observed in the Northern Hemisphere. G I Pearman 
and P Hyson (Commonwealth Scientific and Industrial Research 
Organization, Div. of Atmospheric Physics, Mordialloc, Victoria, 
Australia). Journal of Geophysical Research, vol 86, Oct 20, 1981. 
p. 9839-9843. 28 refs NOAA-supported research 

Records of the annual variation of the atmospheric carbon 
dioxide concentration at Mauna Loa, Point Barrow, and Weathership 
P are examined for secular changes. The amplitude of the annual 
variation appears to have increased in recent years with a best 
estimate of the rate of change, based on the Mauna Loa data, of 0.45 
+ or - 0.42%/yr This change is discussed in terms of changes in 
biospheric respiration and photosynthesis and the use of fossil fuels 
The analysis does not allow for the separation of several possible 
causes of amplitude change However, if the change is interpreted as 
reflecting enhanced biospheric growth, the effect is equivalent to a 
8% change in the net summer uptake of carbon over the years 
1959-1978 and to a growth of the Northern Hemisphere seasonal 
biosphere of 500-billion kg of carbon per year Such a conclusion is 
consistent with recent inventory studies, which indicate that temper- 
ate zone forests have acted as a net sink of about 10-trillion kg of 
carbon per year in recent decades (Author) 

A82-12505 H Environmental factors of power satellites. Y. 

T Chiu and B. K Ching (Aerospace Corp , Space Sciences 
Laboratory, El Segundo, CA). In. International Scientific Conference 
on Space, 21st, Rome, Italy, March 25, 26, 1981, Proceedings. 

Rome, Rassegna Internazionale Elettronica Nu- 
cleare ed Aerospaziale. 1981, p. 43-52. 16 refs 

The paper delineates environmental factors associated with the 
construction and operation of a solar power satellite, with emphasis 
on the idea that these factors should play a central, not a subsidiary, 
role in defining the limits of the system. Particular attention is given 


to the biospheric environment (the ground level and troposphere), 
including launch-site effects and rectenna site effects, the upper 
atmospheric environment (tropopause to turbopause), and the 
near-space environment (turbopause to magnetopause), including 
HLLV exhausts and the F region, spacecraft emissions in the 
magnetosphere, and possible interactions of the microwave beam 
with the ionosphere B.J. 

A82-12547 Energy future: Prophets, profits and policies; 

Proceedings of the Seventh Annual UMR-DNR Conference on 
Energy, University of Missouri-Rolla, Rolla, MO, October 14-16, 

1980. Volume 7. Conference sponsored by the Missouri Department 
of Natural Resources and University of Missouri-Rolla. Edited by J. 
D Morgan (Missouri-Rolla, University, Rolla, MO). Rolla, MO, 
University of Missouri-Rolla, 1981. 344 p $30. 

Topics covered include industrial energy systems, biomass use, 
and energy management. Papers were presented on photovoltaic and 
wind electric systems, energy considerations in building desi^ and 
standards, political and social aspects of energy systems, energy 
research technology, and environmental impacts of various hydro- 
carbon based fuel systems. MSK. 

A82-12563 Fuel conservation - DC-9 series 20/30/40. 

Society of Flight Test Engineers, Journal, vol 3, Sept. 1981, p. 2-17. 

Operational performance penalties and approximate fuel costs 
associated with the aerodynamics, flight operations, fuel gage system 
and performance analysis aspects of the DC-9 Series 20, 30 and 40 
aircraft are presented. Degradations in aerodynamic cleanness, caused 
by the gradual deterioration of various seals, rigging adjustments and 
skin surface smoothness, are shown to lead to drag increases of less 
than 0.5%, which, however, represents a significant cost in view of 
the amount of fuel consumed. Flying off-optimum altitude or Mach 
number may result in excess fuel exjjenditures greater than those due 
to degraded aerodynamic cleanness. Other operational factors with 
substantial influence on fuel use include fuel or aircraft weight, 
center of gravity, flight time, the use of automatic flight control 
systems, APU operation, engine starting times, takeoff procedures, 
climb speed, en route profile, descent profile, and approach 
maneuvers. The DC-9 fuel gage system has been designed to be as 
accurate as possible in all phases, in order to minimize the necessity 
of carrying excess fuel for a given flight. Finally, investigations of 
aircraft performance may be used to identify areas requiring 
correction through the comparison of the indicated performance 
level against a reference, the assessment of engine and airframe 
contributions, and the investigation of the most likely areas for 
correction - the external control surfaces and internal systems. S.C.S. 

A82-13078 Fuel effiaent flight profiles in an ATC flow 

management environment R. W Schwab (Boeing Commercial 
Airplane Co., Seattle, WA). In: Joint Automatic Control Conference, 
Charlottesville, VA, June 17-19, 1981, Proceedings. Volume 1 
New York. American Institute of Chemical 
Engineers, 1981, 6 p (WA-1B). 

The Flow Management research program was established to 
define the airborne navigation/guidance capabilities needed for 
efficient operation in the ATC Flow Management system under 
development, the Flow Management research is one element of the 
NASA Terminal Configured Vehicle program. This paper examines 
the Flow Management algorithms, and reviews in-plane geometry and 
ATC constraints, wind and temperature modeling, descent initializa- 
tion, runway profile descent calculation, aeroperformance envelope 
determination, high profile descent calculation, and holding and path 
stretching. B.J 

A82-13457 jj The role of avionics in the all electric airplane. 

M J Cronin (Lockheed-California Co., Burbank, CA) In’ Digital 
Avionics Systems Conference, 4th, St Louis, MO, November 17-19, 

1981, Collection of Technical Papers. New York, 

/Vnerican Institute of Aeronautics and Astronautics, 1981, p 47-55. 
22 refs. (AIAA 81-2219) 

The paper examines the role of avionics in the development of 
the all-electric airplane (AEP) as a viable and energy-efficient 
transport. It is noted that avionics will play a key role in the fuel and 
thrust management of the advanced-technology engines of the AEP 
via technology such as FADEC (full authority digital engine control) 
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Attention is also given to the important role of avionics in the flight 
Control of future AEPs, operating with a relaxed static stability and 
advanced supercritical wings The samarium-cobalt motor/generator 
development and the proliferating use of power electronics for 
engine starting/motor control are also discussed B.J. 

A82-14006 § Analysis of electric utility investments into 
wind power. F. March, E H. DIott. and R. C. McArthur (Arthur D 
Lit^^^c., Cambridge, American Institute of Aeronautics and 
Astronautics, Terrestrial Energy Systems Conference, 2nd, Colorado 
Springs, CO, Dec. 1-3, 1981, Paper 81-2537. 9 p. 

This paper uses a synthetic utility typical of the northeast 
United States, to evaluate an investment into 1000 MW of wind 
power, as a fuel saver, in the mid-1980s. The results of models that 
simulate the production cost savings, and the financial implications 
to the regulated utility are displayed. Under current regulatory and 
financial market conditions, an investor owned utility has no 
incentive to invest in wind energy, particularly when the technology 
IS considered risky. A senes of policy changes affecting the 
regulatory rules under which the utility operates are explored using 
the financial model to measure common stock issued, bond coverage, 
allowance for funds during conservation as percent of earnings, 
earnings, and cost to consumer. These results are projected over a 15 
year period, providing insight into which policies are likely to result 
in effective incentives for wind energy investment. (Author) 

A82-14009 H Siting and land-use considerations in wind 

energy development. R J Noun (Solar Energy Research Institute, 
Golden, CO) American Institute of Aeronautics and Astronautics, 
Terrestrial Energy Systems Conference, 2nd, Colorado Springs, CO, 
Dec 1-3, 1981, Paper 81-2541. 9 p 43 refs. 

Public and private issues affecting land-use requirements for the 
development of wind energy farms in the 30 kW to 3 MW range are 
discussed Private concerns comprise agreements between owners of 
adjacent property, while public issues concentrate on legislative acts 
to protect wind energy access, minimizing land development restric- 
tions in areas next to wind farms is the primary focus Existing (one, 
600 kW • 20 turbines), under construction, and planned wind farms 
are described, noting that a small difference in wind speeds can have 
a large effect on the economics of wind farms Windpower is divided 
into quantity (the effect of turbulence on windspeed), and quality 
(the effect of turbulence on the lifetime of the wind turbine 
structure), the factors have a large impact pn the physical array 
design of a wind farm and the life expectancy of a wind turbine 
Measurement on a 200 kW Mod OA indicated wake turbulence 
clearance at 5 rotor diameters, although 20% velocity deficits were 
observed at 7 diameters State legislative action to protect wind 
easement is reviewed, with private agreements providing specific 
binding clauses for airspace and wind rights between two landowners 
viewed as the best method IVI.S K 

A82-14021 Florida's proposed OTEC pilot plant for Key 

West. D L Block, L Rotundo (Florida Solar Energy Center, Cape 
Canaveral, FL), A. Griffin (TRW, Inc., Redondo Beach, CA), and T. 
Kelly (City Electric System, Key West, FL) American Institute of 
Aeronautics and Astronautics, Terrestrial Energy Systems Confer- 
ence, 2nd, Colorado Springs, CO, Dec. 1-3, 1981, Paper 81-2563 6 
P 

A description of the organizational structure, resource, and 
plant design for an OTEC system near Key West, Fla , is presented. A 
consortium of government offices has contracted with individual 
industrial developers to form an initial design team and manage 
subcontracting Key West was chosen because of high electric rates, a 
proximity to warm and deep seawater, and a cooperative utility. 
Ocean water temperatures range from 80 F for the surface to 42 F 
for deep waters A 40 MWe pilot plant is planned, with a double hull 
design for the 600-700 ft by 100-200 ft barge, four 15 MWe power 
modules will use ammonia as a working fluid. Strong available 
currents have reduced the needed sizes of the surface water intake 
ducts, less than two weeks down time are projected for hurricanes 
The fiber reinforced composite cooling water pipe will be 2,600 ft 
long and designed to withstand hurricane stresses Mooring and 
power delivery cabling are described, and it is noted that the design 
for the Key West plant is transferable to anywhere in the world due 
to the built-in engineering considerations D.H K 


A82-14024 a An estimate of OTEC costs, market potential 
and proof-of-concept vessel financing. R Manley, J Bluestein (Mitre 
Corp., McLean, VA), and E. J. Francis (Johns Hopkins University, 
Laurel, MD) American Institute of Aeronautics and Astronautics, 
Terrestrial Energy Systems Conference, 2nd, Colorado Springs, CO, 
Dec. 1-3, 1981, Paper 81-2567 14 p. 7 refs 

The cost and financing alternatives for the OTEC proof-of- 
concept experimental vessel and analysis of likely future markets for 
the technology are discussed Financing alternatives include the 
benefits of 1980 legislation favoring OTEC investments as well as 
application of well known project financing techniques. Estimates of 
the cost of electricity to be provided by large-scale OTEC plants in 
the late 1980s are made and projections of OTEC's future competi- 
tiveness are offered Additionally, estimates of OTEC's contribution 
to the industrial power market through OTEC plantship applications 
are made. Near-term investments in OTEC proof-of-concept vessels 
appear favorable under the financial conditions assumed and should 
be more favorable under the Economic Tax Recovery Act of 1981 
The long-term contributions which OTEC could make to the nation's 
energy supply and the consequent reductions in import of foreign oil 
are substantial, if the technology is allowed to mature to full-scale 
status. (Author) 

A82-14040 § Turboexpanders for OTEC power plants. J 

Holm (Rotoflow Corp, Los Angeles, CA). American Institute of 
Aeronautics and Astronautics, Terrestrial Energy Systems Confer- 
ence, 2nd, Colorado Springs, CO, Dec. 1-3, 1981 , Paper 81-2592. 13 
p 9 refs 

Centripetal (radial inflow) turboexpanders are well adapted to 
energy conservation schemes. A mini OTEC demonstration program, 
completed in 1979, uses a closed ammonia cycle to drive a 50 kw 
turboexpander generator unit The turboexpander, which incorpo- 
rates mechanical designs of low temperature and high speed 
machinery, has very high levels of reliability and efficiency. Stiff 
shaft designs have eliminated shaft and bearing criticals in the entire 
operating range Rotor resonance problems are almost totally 
eliminated, and thrust bearing problems can be accurately monitored 
and controlled Condensing streams and dust in gas can also be 
handled without erosion Designs for radial inflow turboexpanders in 
sizes up to 70 MWe are presently available for use in OTEC and other 
power plants J F 

A82-14347 * Chronic exposure of a honey bee colony to 

2.45 GHz continuous wave microwaves. B B. Westerdahl and N. E. 
Gary (California, University, Davis, CA). Space Solar Power Review, 
vol. 2, no 3, 1981, p. 283-295 8 refs. Research supported by the 
U.S, Department of Energy, Contract No. NAS2-9539. 

A honey bee colony (Apis mellifera L.) was exposed 28 days to 
2.45 GHz continuous wave microwaves at a power density (1 mW/sq 
cm) expected to be associated with rectennae in the solar power 
satellite power transmission system. Differences found between the 
control and microwave-treated colonies were not large, and were in 
the range of normal variation among similar colonies. Thus, there is 
an indication that microwave treatment had little, if any, effect on 
(1) flight and pollen foraging activity, (2) maintenance of internal 
colony temperature, (3) brood rearing activity, (4) food collection 
and storage, (5) colony weight, and (6) adult populations. Additional 
experiments are necessary before firm conclusions can be made 

(Author) 

A82-14404 Renewables in the U.S. energy future - How 

much, how fast. J P Holdren (California, University, Berkely, CA). 
Energy (UK), vol 6, Sept 1981, p 901-916. 40 refs 

Comparisons are made of various projections of the contribution 
of several energy sources to the U S energy mix in the year 2000, 
along with conclusions on the effects of methods used to choose 
which systems receive emphasis. It is shown that energy-economic 
models predict renewable contributions of 1.5-24% of the total to be 
needed, depending on the set of assumptions utilized by the analyst 
and the definitions of renewable that were used. All studies showed a 
decoupling of energy consumption growth rates from' an increase of 
economic growth, and a lessening of the rate of building large, 
conventionally fueled power plants. Scenarios making similar projec- 
tions on the total use of renewables differed as to which technologies 
would make the contribution Examples are provided for the use of 
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solar heating and thermoelectric conversion, wind, photovoltaics, 
OTEC, and biomass, and it is concluded that, while many energy 
futures are possible, the use of economics alone as a basis does not 
reflect the total cost of any particular energy system. D.H.K. 

A82-14416 Wing design for light transport aircraft with 

improved fuel economy. D. Welte, R. Birrenbach, and W. Haberland 
(Dormer GmbH, Friedrichshafen, West Germany). Zeitschrift fur 
F/ugwissenschaften und Weftraumforschung, vol. 5, Sept-Oct. 1981, 
p. 294-303 5 refs. Research supported by the Bundesministerium fur 
Forschung und Technologic. 

Investigations related to the development of a new wing for a 
light transport aircraft were initiated by a German aerospace 
company in 1975. Flight tests for the evaluation of the new wing 
began in June 1979. The considered design incorporates a new wing 
section and a wing tip having a triangular shape. The induced drag 
observed in connection with the new wing tip is less than the 
corresponding value found for wing tips of com/entional design. 
Tradeoff studies were conducted to optimize wing area and wing 
aspect ratio for the specified performance requirements. A use of the 
new wing design makes it possible to obtain aircraft with high 
maximum-lift values, low drag, and good stall characteristics. 
Attention is given to the wing parameter study, aspects of airfoil 
design, the flap design, the wing design, the aileron, and the merits of 
a number of different wing structures. G.R. 

A82' 14442 Evaporative hydrocarbon emissions from a 

large vehicle population. P. F. Nelson (Commonwealth Scientific and 
Industrial Research Organization, Div. of Fossil Fuels, North Ryde, 
New South Wales, Australia). Air Pollution Control Association, vol. 
31, Nov. 1981, p. 1191-1193. 13 refs. Research supported by the 
SPCC of New South Wales. 

Results of measurements of hydrocarbon emissions from parked 
cars in Sydney. Australia are presented. Concentrations of ethylene, 
acetylene, propylene, i-butane, n-butane, i-pentane, and n-pentane 
were determined for gasoline vapor, totally evaporated gasoline, and 
exhaust sources. Field samples were taken from the sole exhaust duct 
of an underground parking garage, and concentrations of each 
pollutant were obtained for the flow rate, emission rate for each 
source, and the weight fraction of the hydrocarbon species in the 
source. The hydrocarbons were identified by chromatography and 
the results were used to obtain solutions for the three sources by a 
least squares method. Comparisons of species concentration in the 
garage exhaust with the reference concentrations for the three 
sources indicated that evaporated gasoline was the pollutant source, 
with an average emission of 9.9 g/car, implying that evaporated 
gasoline from parked cars .is a significant source of hydrocarlaon 
emissions. M.S.K. 

A82-14709 The all electric airplane - Its development and 

logistic support. M. J. Cronin (Lockheed-California Co., Burbank, 
CA). In- NAECON 1981, Proceedings of the National Aerospace and 
Electronics Conference, Dayton, OH, May 19-21, 1981. Volume 1. 

New York, Institute of Electrical and Electronics 
Engineers, Inc., 1981, p. 241-247. 19 refs. 

Developmental and logistic support aspects that must be 
considered as a part of the development-cycle of potentially large 
electric power systems are reviewed, increasing fuel prooiems and 
their impact on the economic viability of commercial airlines are 
discussed. The hardware design, power generation system, environ- 
mental control system, and the engine starting system are also 
discussed. In addition, the impact of these large electric power 
systems on ground logistic support and operation from ground power 
units, auxiliary power units, and fixed-plant installations is consid- 
ered. D.L.G. 

A82-14924 Energy technology VII: Expanding supplies 

and conservation; Proceedings of the Seventh Conference, Washing- 
ton, DC, March 24-26, 1980. Edited by R. F. Hill. Washington, DC, 
Government Institutes, Inc., 1980. 1600 p. $45. 

Papers were presented on energy policy, including U.S. energy 
policy, world energy use, and Mexican, Canadian, and European 
energy perspectives. Topics were discussed in energy analysis, 
planning, and regulation, and effective energy use was examined in 
terms of energy .management, cogeneration, energy efficient build- 


ings, heat recovery systems, and solar sources and heat pumps. 
Specific attention was paid to energy saving methods for combustion 
heat sources, electric and advanced automobile engines, and synfuels 
programs. Fuel cells were investigated, along with prospects and 
problems in nuclear electric generation, enhanced oil recovery, and 
solar passive, thermoelectric, and photovoltaic systems. Finally, 
OTEC systems were explored, as were specific and regional biomass 
programs, peat and methane fuels, large wind turbine siting tech- 
niques and projects, and present and future solar instrumentation. 

M.S.K. 

A82-14925 Energy technology VIII: New fuels era; Pro- 

ceedings of the Eighth Conference, Washington, DC, March 9-11, 
1981. Edited by R F. Hill (Bridgeport, University, Bridgeport, CT). 
Rockville, MD, Government Institutes, Inc., 1981. 1472 p. $48. 

Papers were presented on energy analysis, planning, and regula- 
tion, noting lead times necessary for energy systems development, 
the socioeconomic and environmental effects of energy systems, and 
utility planning procedures. Effective energy use was considered in 
terms of utility load management, cogeneration, conservation, heat 
pumps, and heat recovery methods. Technologies for exploitation of 
fossil, geothermal, and nuclear resources were discussed, with 
attention given to synthetic fuels, fuel cells, and fusion prospects. 
Finally renewable energy resources were examined regarding solar 
building heat systems, economics, solar pond performance, biomass, 
alcohol, small-scale hydro, wind turbine performance, and photo- 
voltaic systems. M.S.K. 

A82-15068 Incorporation and impact of a wind energy 

conversion system in generation expansion planning. K. F. Schenk 
and S. Chan (Ottawa, University, Ottawa, Canada). (Institute of 
Electrical and Electronics Engineers, Summer Meeting, Portland, OR, 
July 26-31, 1981.) IEEE Transactions on Power Apparatus and 
Systems, vol. PAS-100, Dec. 1981, p. 4710-4718 7 refs. Research 
supported by the Natural Sciences and Engineering Research Council 
of Canada. 

A computer model is used to simulate the operation of zero, 75 
MW, and 150 MW wind energy conversion systems (WECS) in 
conjunction with other utility generating sources over a 20 year 
period. The wind turbines are modelled as multistate processes with 
an output proportional to wind variability. Cost analyses are 
reported for each year of simulated operation, and emphasis is placed 
on optimal generator expansion plans and capacity mix for displace- 
ment, fuel savings, and the impact of WECS on capital and operating 
costs. Attention is also given to the system'loss of load probability 
(LOLP) and capacity reserve margin, along with cash flow and 
interest during construction, costs of alternatives to WECS (coal, 
nuclear, hydro, etc.) were also considered. Results include the total 
present worth of the 75 MW WECS was greater than that for the 150 
MW WECS, the LOLP increases with the 75 MW system and 
decreases for the 150 MW WECS, and the 75 MW WECS replaces 
16.7 GW of energy. The program is judged to be effective in 
predicting negative energy demand for utilities by use of WECS. 

M.S.K. 

A82-15589 Fuel and energy. J. H. Harker and J. R. 

Backhurst (Newcastle-upon-Tyne. University, Newcastle-upon-Tyne, 
England). London and New York, Academic Press, 1981. 373 p. 400 
refs. $50.50, 

Sources of energy for human use are reviewed, with considera- 
tion given to energy forms, conversion, efficiencies of conversion 
systems, identification of the sources and resources of energy, and 
the capabilities for various systems to meet enumerated estimates of 
energy demands. Primary fuels such as solids (coal), liquids (oil), and 
natural gas are examined for resource availability and methods of 
use. Processes to alter the form of primary fuels to form secondary 
fuels for specific applications are outlined, and methods of testing 
fuels for suitability are elaborated. Energy conversion with and 
without combustion is discussed for solar, wind, geothermal, nuclear, 
and chemical energy systems, and calculations of energy conversion 
efficiencies and economics are given, including energy conservation 
and recovery in industry. M.S.K. 

A82-15598 Fuel conservation measures in South African 

airways - A review of activity and a glimpse of future developments. 
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D. P. du Plooy Aeronautical Society of South Africa and South 
African Institute of Aeronautical Engineers, Journal, vol. 2. no. 1, 
1981, p. 52-57. 

Operational, structural, and design features intended as fuel 
conservation measures for wide-bodied aircraft are discussed. Lovi/er 
speeds, maximum operational altitude flying, and balanced loading 
are procedures to save fuel, while maintenance of engine efficiency 
after rebuild, instrument accuracy, exterior cleanliness, and control 
surface operational accuracy reduce drag. Modification of the 
horizontal stabilizer is noted, and attention is given to work on the 
regenerative engine, advanced airfoils, winglets, and active controls, 
as well as laminar and natural flow control by using a tandem wing 
configuration. Suggestions for improvements to air traffic control 
systems are offered, while the increasing use of diesel fuels in 
automobile engines is seen as a destabilizing force in the price of jet 
fuels, and alternate fuels, such as synthetic crude and liquid 
hydrogen are reviewed. M.S. K. 

A82-15665 An energy saving transit concept for new 

towns. J. E. Anderson (Minnesota, University, Minneapolis, MN). 
Journal of Advanced Transportation, vol. 15, Summer 1981, p 
127-141. 7 refs. 

Through study of the equation for energy use per trip it is 
shown how to choose the characteristics of a transit system in such a 
way that energy use is a minimum. It is shown that the resulting 
system also minimizes the general equation for cost per trip, takes 
very little of the urban land, emits virtually no noise, and, because it 
IS electrically powered, does not directly pollute the air. A new town 
designed with such a system as the major mover of people and goods 
could have a much better balance between buildings and parks, the 
ground level would be pedestrian oriented and would provide an 
environment much more conducive to higher density living than 
present automobile-oriented towns, and many more trips could be 
taken by walking and cycling. The combination provides a high- 
quality urban environment that would use substantially less energy 
then that required of auto-oriented towns today. Prospects for 
commercialization and research and development needs are dis- 
cussed. (Author) 

A82-16199 Dimethyl sulfate in particulate matter from 

coal- and oil-fired power plants. D. J. Eatough, M L. Lee, 0. W. 
Later, B. E. Richter,- N. L. Eatough, and L. D. Hansen (Brigham 
Young University, Provo, UT). Environmental Science and Techno- 
logy, vol. 15, Dec. 1981, p 1502-1506. 9 refs. Research supported 
by the Electric Power Research Institute and American Cancer 
Society. Contract No. DE-AC02-80EV-10405. 

A82-16272 t Effect of wick dryness on the performance of 

heat pipes with separate channels (Vliianie peresykhaniia fitilia na 
rabochie kharakteristiki teplovykh trub s razdel'nymi kanalami). lu 
F. Gerasimov, lu. E. Dolgirev, and lu. F. Maidanik (Ural'skii 
Politekhnicheskii Institut, Sverdlovsk, USSR). Energetika, vol. 24, 
Oct. 1981, p. 68-74 In Russian. 

A method which accounts for the effect of wick dryness is 
proposed for calculating the jjerformance characteristics of heat 
pipes whose evaporation zone includes a system of longitudinal 
steam discharge pipes of rectangular cross section. By analyzing the 
vapor pressure drop in the wick, it is shown that as the wick grows 
dry, the heat pipe temfierature increases. Calculations are found to 
be in good agreement with experimental results V.L. 

A82-16J42 Model calculations of the chemical processes 

occurring in the plume of a coal-fired power plant J. F Meagher and 
M. Luna (Tennessee Valley Authority, Muscle Shoals, AL). Atmo- 
spheric Environment, vol 16. no 2, 1982, p. 183-195 21 refs 
Research supported by the U.S. Environmental Protection Agency 
and Tennessee Valley Authority 

Computer simulations of homogeneous gas phase chemical 
reactions which occur in the plume of a coal-fired power plant, were 
conducted to investigate the influence of various environmental 
parameters on the production of secondary pollutants. Under most 
conditions examined, hydroxyl radicals appeared to be the most 
important species in the homogeneous conversion of stack gases into 
secondary pollutants, and the conversion rates calculated for the 
oxidation of S02 to S04(2 ) were consistent with those determined 


experimentally. The concentration and relative properties of NO(x) 
from the power plant and reactive hydrocarbons from background 
air were found to determine the plume reactivity, and under typical 
summer conditions, the hydroxyl radical concentration reached a 
maximum at a HC/NO(x) ratio of about 20. The presence of ozone 
bulges under a wide variety of environmental and plant operational 
conditions was also predicted. O.L.G. 

A82-16348 Alternative transportation vehicles for 

military-base operations. D. A. Freiwald and W. J. Barattino (Los 
Alamos National Laboratory, Los Alamos, NM). International 
Journal of Hydrogen Energy, vol. 6, no 6. 1981 , p. 631-636. 

It IS noted that heretofore little attention has been given by the 
military services to developing alternatives to gasoline and diesel- 
fueled ground-transportation vehicles because reliable alternative 
vehicle technology that could meet military performance require- 
ments was not available. Descriptions are given of two promising 
types of propulsion systems for military-base vehicles hydrogen- 
fueled internal combustion and fuel cell/electric hybrids (methanol 
or hydrogen fuel cells). It is thought that the military services could 
be a catalyst in reducing petroleum consumption within the U.S. 
transportation sector. The principal advantage of the military market 
IS that on each base the organization already exists that is capable of 
generating and/or distributing an alternative fuel as well as maintain- 
ing the vehicle at properly scheduled intervals. C.R. 

A82-17076 Energy and ceramics. Edited by P. Vincenzini 

(CNR, Istituto Statale d'Arte della Ceramica, Faenza, Italy) Amster- 
dam, Elsevier Scientific Publishing Co. (Materials Science Mono- 
graphs. Volume 6), 1980. 1310 p. $192 75. 

Consideration is given the improvement of energy use efficiency 
in such ceramic industry processes as the firing of bricks and tiles, 
through the use of ceramic fiber insulation, progressive kiln 
aggregates, new kiln furniture designs, new ceramic compositions and 
additives, and process optimization techniques. Such alternative 
energy sources as peat, and industrial by-product materials that 
include fly ash and waste glass are studied, and attention is given the 
application of silicon carbide, sialon, and silicon nitride to energy 
production and conversion systems such as adiabatic diesel engines 
and nuclear reactor components. Also covered are thermoelectric and 
piezoelectric materials, solar cells, and .materials for MHD and other 
high-temj}erature applications. O.C. 

A82-17281 Fuel conservation now. R. A Davis (Boeing 

Commercial Airplane Co., Renton, WA). In. Safe and efficient 
management of energy; Proceedings of the Thirty-third Annual 
International Air Safety Seminar, Christchurch, New Zealand, 
September 15-18, 1980. Arlington, VA, Flight 

Safety Foundation, Inc , 1980, p. 83-95. 

Boeing is developing improvements for the existing production 
run of second generation transports, the 727 and 737 aircraft, in 
order to meet the escalation of jet transport fuel prices. The 
improvements include reduction in aircraft weight and aerodynamic 
drag, engine fuel efficiency, and aircraft operational improvements. 
Applications of a Kapton lightweight wire insulation was shown to 
save approximately 386 pounds for each 727 and 170 jsounds for 
each 737. A 1% retrofit table drag reduction package is currently 
available for the 727. The JT8D 'A' series of engines for the -15 and 
-17 versions promise specific fuel consumption improvements of 
5.5% to be available in 1982. The Performance Data Computer 
coupled with the full range Autothrottle/Speed Control will provide 
fuel savings up to 7% for the 727 and up to 6% for the 737. J.F. 

A82-17282 Energy savings with today's technology. H. 

Dibley (British Airways, Heathrow, Middx., England). In: Safe and 
efficient management of energy. Proceedings of the Thirty-third 
Annual International Air Safety Seminar, Christchurch, New 
Zealand, September 15-18, 1980. Arlington. VA, 

Flight Safety Foundation, Inc., 1980, p. 97-133. 

The crew of an aircraft seeks to maximize the energy available in 
the atmosphere and in the aircraft's fuel so as to ensure the efficient 
and safe operation of a flight. This is accomplished by displaying 
clear data in front of the crew, by providing the crew with 
comprehenisve but readily useable information for fuel management 
(enabling minimum fuel reserves to be carried out), and by relieving 
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the crew of an unnecessary mental work load to use this information. 
The optimum profile for minimum fuel use involves (1) climbing 
with maximum thrust at an optimum speed to optimum cruise 
altitude for a given aircraft weight and wind gradient, (2) cruise 
climbing as weight decreases; (3) unrestricted descent to the 
destination field at optimum descent speed with the idle thrust; and 
(4| selection of a route wiiich takes advantage of the wind structure 
to fly the minimum air miles. This can be accomplished by supplying 
the crew with meteorological information, the fuel flight plan, as 
well as knowledge of the fuel reserves. A minimum safe altitude 
display on the pilot's panel is also suggested. J.F. 

A82-17289 Computer flight planning for fuel efficiency. 

L. M. Reinkens (Lockheed Aircraft Service Co., Ontario, CA). In: 
Safe and efficient management of energy; Proceedings of the 
Thirty-third Annual International Air Safety Seminar, Christchurch, 
New Zealand, September 15-18, 1980. Arling- 

ton, VA, Flight Safety Foundation, Inc., 1980, p. 258-269. 

The need to improve fuel efficiency is forcing the aviation 
industry to reassess the use of computer flight planning (CFP). In the 
past decade, CFP was based on mechanizing manual techniques; the 
demand now is for CFP to take technolog\' one step further into (1) 
inexpensive on-line conversational systems available throughout the 
world; (2) refined optimization techniques in route and profile 
selection to minimize fuel uplift, maximize payload, and extend 
range; (3) reanalysis enroute to reflect take-off variations and 
minimize fuel consumption; (4) reanalysis in the event of diversion 
to an alternate, (51 remote data base entry; and (61 refined reserve 
fuel consumption. The proposed interactive system and conversa- 
tional network are given, differences in cruise speeds, fuel, and 
payload requirements of the Boeing 737 and 747 are illustrated. J.F. 

A82-17420 The all-electric airplane • A new trend. M. J. 

Cronin (Lockheed-California Co., Burbank, CA). Lockheed Horaons, 
Winter 1981-1982, p. 28-39. 

After a brief, historical consideration of the progress of 
aeronautics and of the feasibility of electrical-propulsion aircraft 
such as the photovoltaic Solar Challenger, a description is given of 
the direct operating cost reductions and system efficiencies derived 
from the replacement of bleed air/hydraulic/pneumatic/electrical 
aircraft power systems by a single, electric power system. In such a 
system, electric generators are the sole source of power for such 
functions as (1) the primary/secondary flight control system; (2) 
de-icing and anti-icing, (3) environmental controls, (4) electronics 
and avionics loads; and (51 landing gear actuation and other 
mechanical functions. Estimates are oresented of cycled might 
savings and of the power extraction penalties that may be obviated 
by the all-electric system. The integration of power-by-wire and 
fly-by-wire systems is alto discussed. O.C. 

A82-18120 Energy for the year 2000. Edited by R. Wilson 

(Harvard University, Cambridge, MA). New York, Plenum Press 
(Ettore Majorana International Science Series: Physical Sciences. 
Volume 6), 1980. 408 p. $42.Sa 

Possible energy mixes for the U.S. in the 1979-2000 AO time 
frame are considered. The manufacturing and operational characteris- 
tics of photovoltaics are discussed, as are other tolar options, such as 
flat plate collectors, biomass energy production, wind energy 
conversion systems, and OTEC plants. Attention was given to wave 
energy conversion and to the role of utilities in the diversification of 
energy sources. United States energy policy is explored, and various 
energy scenarios are compared. Breeder reactor technology is 
detailed, along with reactor safety and the cjuantitative assessment of 
risk for reactor safety. Finally, coal conversion is examined, 
including gasification and fluidized bed technologies. M.S.K. 

A8^18843 Macfo-engineerlng: The rich potential; 

Proceedings of the TMrd Sympodum, San Francisco, CA, January 6, 
1980. Symposium sponsored by the American Association for the 
Advancement of Science and American Institute of Aeronautics and 
Astronautics. Edited by R. Salkeld (System Development Corp.. 
Santa Monica, CA), F. P. Davidson, and C. L. Meador (MIT, 
Cambridga, MA). New York, American Institute of Aeronautia and 
Astrortautics, 1881. 186 p. Members, $19 j nonmembers, $24. 


After considering the relationship of large-scale enterprises to 
social attitudes »rd social change,- attention is given to: (1) increasing 
the degree of communication between project-managers and clients 
in dewloping countries, (2) the creation of a public-service data 
utility, and (3) the development of the Great Recycling and 
Northern Development (GRAND) carxal concept for water manage- 
ment on the North American continent. Also discussed are: (4) a 
solar thermal aerostat research station consisting of a large-diameter, 
solar-heated sphere capable of stratospheric stationkeeping, (5) a 
macroengineering solution to the macroproblem posed by the 
application of solar power satellites to the energy needs of India, (6) 
a multipurpose microwave space facility for the 1990s, and (7) the 
disposal of nuclear wastes in space. O.C. 

N82-10254j(| KVB. Inc . Irvine. Cahf 

BASELINE DATA ON UTILIZATION OF LOW-GRADE FUELS 
IN GAS TURBINE APPUCATIONS. VOLUME 3: EMIS- 

SIONS EVALUATION Final Report 

T Sonnichsen Jun 1981 108 p refs Sponsored in part by 

Electric Power Research Inst 
(EPRI PrO) 1079-3) 

(DE8 1-903764. EPRI-AP-1882-Vol-3) Avail NTIS 

HC A06/MF A01 

A series of field tests was conducted on two residual-oil-fired 
gas turbine/heat recovery steam generators (HRSG) comprising 
a Westinghouse PACE 260-MW combined-cycle unit Base load 
emission levels were determined A series of tests was also 
made at reduced operating loads Emission measurements 
included (1) gaseous constituents measured by continuous 
monitoring instrumentation (02. C02. NO. NO sub x. and S02) 
and by wet chemistry methods (803. aldehydes, and chlorides), 
and (2) particulate characteristics (mass loding. smoke spot 
number, submicron particle size, and particle morphology) 
Corrected NO sub x emissions at base load were 170 ppM and 
200 ppM with and without HRSG afterburners in service, 
respectively The NO sub x emissions decreased with water 
injection by 50% and were unchanged with the turbine wash 
The NO sub x increased with load DOE 

NS2-10277# Minnesota Univ . St Paul Underground Space 
Center 

EARTH SHELTER 2 1979-1980 USC SERIES 

1980 236 p refs Presented at the Earth Sheltered Housing 
Coni and Exhibition. Minneapolis. 9-11 Apr 1980. sponsored 
by the Underground Space Center of the Minnesota Univ and 
the Am Underground Space Association, and Minnesota Soc 
Am Inst of Architects, and Minnesota Soc of Professional Eng 
Sponsored by DOE 

(CONF-800438) Avail NTIS HC A11/MF AOl 

Abstracts are presented of 22 conference papers which 
discuss criteria for constructing earth-sheltered structures for 
residential and commercial purposes Aesthetics and the 
manipulation of form, space, and natural light are examined as 
well as ionizing radiation levels, legal liabilities in design, 
construction, and ownership, and the impact of restrictive 
covenants The locations and energy conservation efficiency of 
80 earth-covered structures in Oklahoma are also examined 

A R H 

N82-10334j)l Massachusetts Inst of Tech . Cambridge Energy 
Lab 

INTEGRATION OF DECENTRAUZED GENERATORS WITH 
THE ELECTRIC POWER GRID 

Susan Finger Apr 1981 193 p refs 

(Contract DE-AM01-76EI-02295) 

(DE81-029731. MIT-EL-81-01 1) Avail NTIS 

HC A09/MF AOl 

The economic interactions of customer-owned electrical 
generators with the central electric power grid was studied The 
reciprocal effects of the operation and expansion plans of the 
utility, and the resulting price of electricity, and the demand 
patterns and expansion plans of customers are discussed The 
system is modeled in an open-loop feedback mode that allows 
both the utility and the customers to update their plans and 
expectations for the next time period based on the other's actions 
in the current time period and based on any new information 
such as the current time period and based on any new information 
such as the current pnce of oil The utility and the customers 
solve similar operation and expansion problems, except that each 
has control over different variables DOE 
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N82-10B06*jil OHR Inc . Washington. D C 

MARKET ASSESSMENT OF PHOTOVOLTAIC POWER 
SYSTEMS FOR AGRICULTURAL APPLICATIONS IN 
MEXICO 

William Steigelmann and Itil Asmon, (ARD. Inc) Jul 1981 
13S p refs i. 

(Contracts DEN3-180. DE-AI01-79ET-20485) 
(NASA-CR~165441. DOE/ NASA/0 180-3) Avail NTIS 
HC A07/MF AOl CSCL 10A 

The first year of cost-competitiveness, the market potential, 
and the environment in which PV systems vvould be marketed 
and employed were examined Market elements specific to Mexico 
addressed include (1) useful applications and estimates of the 
potential market for PV systems. (2) power requirements and 
load profiles for applications compatible with PV usage. 
(3) operating and cost characteristics of power systems that 
compete against PV. (4) national development goals in rural 
electrification and rural services, technology programs and 
government policies that influence the demand for PV in Mexico. 

(5) financing mechanisms and capital available for PV acquisition. 

(6) channels for distribution, installation and maintenance of PV 

systems, and (7) appropriate methods for conducting business 
in Mexico A R H 


N82-10514|^ Massachusetts Inst of Tech . Cambridge 

OESVS: A SIMULATION TOOL FOR NONCONVENTIONAL 
ENERGY APPLICATIONS ANALYSIS. THEORETICAL AND 
OPERATIONAL DESCRIPTION WITH USER DOCUMENTA- 
TION 

Thomas L Oinwoodie Aug 1980 190 p refs 
(Contract DE-AM01-76EI-02295) 

(DE81-029701. MIT-EL-80-022) Avail NTIS 

HC A09/MF AOl 

A method is developed for assessing both the operational 
and economic performance of variable mixes of energy conversion 
technologies within their specific service environments This 
method is incorporated into OESYS (Optional Energy Systems 
Simulator), a computer model with the specific capability to assess 
conditions of economic viability and service reliability for energy 
project evaluation The OESYS program is especially well suited 
to handle stochastic (weather dependent) generation technolo- 
gies. and simultaneously handles the generation, transfer, and 
demand of multiple energy quality levels (electricity, high/low 
grade thermal. Iiquid/gaseous fuels, etc) The model can be 
applied to most use sectors, including residential, commercial, 
industrial, and institutional, or combinations of use sectors A 
model summary description is given A theoretical description of 
the types of energy applications handled by OESYS. an operational 
description of the model, user documentation, and three sample 
studies are included DOE 


N82-10S17|jl Atlanta Univ . Ga Dept of Chemistry 

COOPERATIVE PROGRAM OF APPUED ENERGY RE- 
SEARCH TECHNOLOGY DEVELOPMENT Final Technical 
Report. 1 Oct. 1979 - 31 Dec. 1980 

1980 140 p refs Prepared in cooperation with Georgia Inst 
of Technology. Atlanta 
(Contract DE-FG05-79ET-60058) 

(DE81-028916. DOE/ET-60058/T1) Avail NTIS 

HC A07/MF AOl 

Studies conducted by groups at Atlanta University and the 
Georgia Institute of Technology Engineering Experiment Station 
are described These efforts were proposed as exploratory studies 
in the area of alternative energy technologies as preliminary work 
leading to a multi-year program of specific developmental efforts 
Topics chosen were supportive of on-going research programs 
at the two institutions Work proposed included pertinent 
literature search, computer modeling, initial choices of systems, 
and preliminary parametric studies DOE 

N82-10544^ Midwest Research Inst . Golden, Colo. Solar 
Energy Research Inst 

ENERGY END-USE REQUIREMENTS IN MANUFACTURING, 
VOLUME 3 

F Krawiec, Dilip R Ljmaye (Synergic Resources Corp), Steve 
Isser (Synergic Resources Corp). Roy Beatty (Synergic Resources 
Corp ), Glenn Colville (Synergic Resources Corp ). and Karen Lang 
(Synergic Resources Corp ) Jul 1981 624 p 
(Contracts DE-AC02-77CH-00178. EG-77-C-01-4042) 

(DE81 -027976, SERI/TR-733-790R-Vol-3) Avail. NTIS 
HC A99/MF AOl 


Data on the US and state manufacturing subsectors' energy 
end use requirements disaggregated by 2 and 4 digit SIC and 
temperature level in 1990 are presented DOE 


N82-10661j^ Science Applications. Inc . La Jolla. Calif 

PROGRAMMER'S MANUAL FOR THE DOEHPE (DOE HEAT 
PUMP EFFICIENCY) PROGRAM 

23 Oct 1980 76 p refs 
(Contract DE-AC03-79CS- 10757) 

(DE81-769452. SAI-444-80-533-U) Avail NTIS 

HC A05/MF AOl 

The computer code DOEHPE. which is used to calculate air 
source heat pump seasonal and annual performance factors and 
energy consumption is described The program computes heating 
season performance factors, seasonal energy efficiency ratios, 
representative regional annual performance factors, representative 
regional annual energy consumption and national energy 
consumption from the standard measurements of heat pump 
capacity and power input and heat pump descnptive information 
as input data The calculation for single and dual speed compressor 
heat pumps and single speed compressor heating only heat pumps 
are described Representative regional performance factors are 
computed for each of six major climatic regions shown for the 
US. and for each of the standard design heating requirements 
shown. DOE 

N82-10S52jJI Oak Ridge National Lab . Tenn Energy Div 

ANNU AL CYCLE ENERGY SYSTEM 

Robert E Minturn 1981 6 p refs Presented at the Heat 

Pump Contractors' Program Integration Meeting. Washington, 
DC. 2-4 Jun 1981 
(Contract W-7405-eng-26) 

(DE81-02491 1, CONF-810672-16) Avail NTIS 

HC A02/MF AOl 

The annual cycle energy system (ACES) program which 
incorporates in a practical system the outstanding energy 
conservation potential that exists when the unidirectional heat 
pump and the interseasonal storage of energy are combined to 
provide heating, cooling, and domestic hot water to buildings is 
described Information on the system, its applicability to different 
geographic areas, and the methodology for designing and building 
systems are enumerated It is shown that the system is rugged, 
reliable, and appreciably more conservative of purchased energy 
than all practical alternatives An ACES residential design 
methodology was also developed It is concluded that the system 
is constant in efficiency and capacity during winter operation, 
independent of extremes in weather, contributes to the reduction 
of peak demand and increases in daily and seasonal load 
factors DOE 

N82-10561j/ Oak Ridge National Lab . Tenn Energy Div 
WATER-RELATED CONSTRAINTS TO THE DEVELOPMENT 
OF GEOTHERMAL ELECTRIC GENERATING STATIONS 

R C Robertson. Alf D Shepherd. Carey S Rosemarin. and Michael 
W Mayfield Jun 1981 160 d refs 

(Contract W-7405-eng-26) 

(DE81-025138, ORNL/TM-7718) Avail NTIS 

HC A08/MF AOl 

The water related constraints concerning geothermal energy 
are discussed Three different constraints are (1) water 
requirements of geothermal power stations. (2) resource 
characteristics of the most promising hydrothermal areas and 
regional and local water supply situations, and (3) legal issues 
confronting potential users of water at geothermal power plants 
in the states in which the resource areas are located A total of 
25 geothermal resource areas were studied It is found that 
each had a hydrothermal resource temperature in excess of 
1 50 C and an estimated 30 year potential of greater than 
lOO-MW(e) capacity DOE 

N82-10562j^ Montana Dept of Natural Resources and 
Conservation. Helena 

MONTANA GEOTHERMAL HANDBOOK: A GUIDE TO 

AGENCIES. REGULATIONS, PERMITS AND FINANCIAL 
AIDS FOR GEOTHERMAL DEVELOPMENT 

Steven Pedmutter and Jeff Birkby 1980 52 p 
(Contract DE-FC07-79ID-12014) 

(DE81-024315, 00E/ID-12014/T1) Avail NTIS 

HC A04/MF AOl 

The handbook is divided into three parts a list of the permits 
required for various thermal projects, and an estimate of time 
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needed to obtain them, a brief discussion of the statutes and 
regulations referred to; and a descripti on o f the state and federal 
grant and loan funding available to a prospective geothermal 
developer DOE 

N82-10S72jSI KA-Planungs GmbH, Heidelberg (West Germany) 

PREUMINARY INVESTIGATION ON A PRIMARY ENERGY 
SAVING HEAT SUPPLY SYSTEM FOR THE RESIDENTIAL 
OISTRICT 'MARIA LINDENHOF' IN DORSTEN. WEST 
GERMANY Final Report 

Alfred Bechtel. Klaus Berlinghoff. Hans Grossmann. Helmut 
Kaschube. and Friedrich Reinmuth Bonn Bundesministerium 
fuer Forschung und Technologic Dec 1980 126 p refs In 

GERMAN, ENGLISH summary Sponsored by Bundesministerium 
fuer Forschung und Technologic 

(BMFT-FB-T-80-157. ISSN-0340-7608) Avail NTIS 

HC A06/MF A01, Fachinformationszentrum. Karlsruhe. West 
Germany DM 26.50 

Ways and means to operate a heating station by gas 
motor-driven heat pumps, using river water as heat source are 
investigated The economic viability of the scheme is considered 
A comparison with conventional technologies clearly shows the 
feasibility and effectiveness of this application, and at the same 
time supplies guidelines for design and dimensioning Because 
of possible energy saving, the present investigation supports the 
realization of the project Author (ESA) 

N82-10S73# Renault Vehicles Industriels (France) Direction 
des Etudes et Recherches 

ENERPV CONSUMPTION AND HEAVY-DUTY VEHICLES 
[LA CONSUMMATION D'ENERGIE ET LES POIDS 
LOURDS] 

Yves Bonnetain 1980 18 p In FRENCH Presented at SI A 
Journees Poids Lourds. Pans. 8-9 Oct 1980 
Avail NTIS HC A02/MF A01 

Research and analysis which leads to energy conservation 
in the operation of tractor-trailers (semis) was reviewed Two 
approaches are emphasized design improvements on the vehicle 
Itself, and policies or dashboard instrumentation which result in 
a more efficient use of the vehicle Evidence is presented to 
show that immediate and significant reductions in fuel consump- 
tion are possible merely by instigating more efficient driving 
practices, e g . speed laws, governors on engines, etc 

Author (ESA) 

N82-10583 Texas Univ at Dallas 

OIL AND GAS INDUSTRY AND ENVIRONMENTAL 
POLLUTION: APPUCATION OF SYSTEMS REUA8ILITY 

ANALYSIS FOR THE EVALUATION OF THE STATUS OF 
ENVIRONMENTAL POLLUTION CONTROL IN THE NIGER- 
IAN PETROLEUM INDUSTRY Ph.D. Thesis 
Azhinoto Ozodio Ikpah 1981 377 p 
Avail Univ Microfilms Order No 8118224 

Current environmental pollution control policies, regulations, 
oil field management practices and programs for detection, 
inventory, prevention and control of oil spills/pollution in Nigeria 
were examined The status of pollution control in the Nigerian 
petroleum industry was evaluated Spill event data which were 
analyzed based on shore, category systems, cause/effect 
relationip. clean-up method, violation and other parameters 
pertinent to pollution control in the oil industry Spill data indicated 
that frequency of spill events is high, dispersant is indiscriminately 
used, more spills occur onshore, water disposal method is poor, 
and equipment failure, operators' maintenance error and third 
party account for a large number of spiUs Pipes, valves and 
gaskets are spill vulnerable components, and the product spilled 
IS generally crude oil Few spill events were considered violations 
of federal laws Standard engineering designs and criteria are 
employed in production of oil in Nigeria, but the level of 
investments on strictly pollution control equipments and personnel 
IS minimal It is concluded that legal and institutional arrangement 
for pollution control in the Nigerian petroleum industry need 
modification and updating Dissert Abstr 

N82-10585j[l Oak Ridge National Lab. Tenn Fossil Energy 
Information Center 

ENVIRONMENTAL COMPUANCE PROGRAM HANDBOOK 

Aug 1981 332 p 
(Contract W-7405-eng-26) 

(DE81-030226. ORNL/EIS-171) Avail NTIS 

HC A15/MF A01 


Only by demonstrating that energy technologies can be built 
and operated without adverse environmental impact can these 
technologies be considered as proven and ready for commercializa- 
tion by the private sector This handbook is one of a series 
covering federal laws and regulations and the laws and regulations 
of selected states that pertain to air quality, water quality, and 
the identification and disposal of solid and hazardous wastes 
The data summary sheets are part of a computer file Thi^ 
handbook identifies and provides abstracts to those pertinent 
laws and regulations which were in force in the State of Ohio 
in early 1980 The permit forms are those in use during that 
time frame T M 

N82-10586j[( Michigan Univ. Ann Arbor Dept of Aerospace 
Engineering 

STUDY OF THE FORMATION OF SUBMICRON PARTICU- 
LATES GENERATED BY COAL COMBUSTION Quarterly 
Progress Report, 1 Apr. - 30 Jun 1981 

P M Sherman and D R Glass Jul 1981 28 p refs 
(Contract DE-FG22-80PC-30305) 

.(DE81-027447, DOE/PC-30305/T3, QPR-3) Avail NTIS 
HC A03/MF A01 

Tb» formation nf the verv small particles was investigated 
so that combustion and heat transfer conditions which will prevent 
their formulation can be identified Emphasis was largely on 
perfecting techniques for obtaining electron microscope data which 
can be correlated with variations in heat transfer and combustion 
parameters Improvements include better sealing of the furnace 
tube provision for measurement of the entire flow field 
downstream of the flame, better control of the exhaust stream, 
better control of the coal dust feeder, and better control of the 
temperature of the secondary air Program focus on particles in 
the 50 A to 0 1 micron range These were largely overlooked in 
the past because they are difficult to detect T M 

N82-10590j[l Argonne National Lab. Ill 

STUDIES OF THE REGENERATION OF ACTIVATED 
BAUXITE USED AS GRANULAR SORBENT FOR THE 
CONTROL OF ALKAU VAPORS FROM HOT FLUE GAS OF 
COAL COMBUSTION 

S H D Lee, S D Smith, W M Swift, and Irving Johnson 
May 1981 51 p refs 
((infract W-31-109-eng-38) 

(DE81-030192. ANL/CEN/FE-81-1) Avail NTIS 

HC A04/MF A01 

Regeneration of activated bauxite by water leaching and 
thermal swing method was studied It was found that granular 
activated bauxite was very effective when used as a filter medium 
in granular bed filters to remove gaseous alkali metal compounds 
from simulated hot flue gas of PFBC Activated bauxite that 
captured alkali chloride vapors easily and effectively regenerated 
for reuse by a simple water leaching method Data were obtained 
on (1) the leaching rate of the absorbed NaQ (2) effects on 
the leaching rate of absorbed NaQ loading, leaching temperature, 
and the amount of water, and (3) water retention in activated 
bauxite after leaching Physical changes and particle attrition of 
activated bauxite resulting from regeneration are discussed The 
sorption mechanisms of activated bauxite toward alkali chloride 
vapors are interpreted DOE 

N82-10591j[l Edgerton. Germeshausen and Gner. Inc. Idaho 
Falls. Idaho 

INEL GOETHERMAL ENVIRONMENTAL PROGRAM Annual 
Report, 1980 

L S Cahn. T L Thurow. and J A Martinez Apr 1981 73 p 

refs 

(Contract DE-AC07-76ID-01 570) 

(DE81-025671. EGG-2113) Avail NTIS HC A04/MF A01 
An overview of continuing environmental research and 
monitoring programs conducted at the Raft River Geothermal 
Site IS provided The monitoring programs are designed to 
collect data on the physical, biological and human environments 
of the development area Primary research during 1980 
emphasized completing baseline studies on terrestrial fauna, 
establishing an air quality monitoring network, investigating 
potential sources of fluoride in the Raft River valley, and studying 
water level changes in the shallow monitor wells in response to 
development of the geothermal resource. DOE 

N82-10592j[l Colorado State Univ. Fort Collins Dept of 
Atmospheric Science 
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EFFECTS OF ATMOSPHERIC VARIABIUTY ON ENERGY 
UTILIZATION AND CONSERVATION Progress Report. 
1 Jan. - 30 Jun. 1981 

Elmar R Reiter. C C Burns. H Cochrane. G R Johnson. H 
Leong. and J D Sheaffer Jul 1981 99 p refs 
(Contract DE-AS02-76EV-01340) 

(DE81-026308. DOE/EV-01 340/1) Avail NTIS 

HC A05/MF A01 

The research was focused on four major tasks planetary 
wave variability and climate fluctuations, regional energy demand 
modelling, energy demand modelling for air conditioning, and 
economic factors in climate-sensitive space-conditioning systems 
design Efforts in each of these areas are outlined and described 
in detail Predicting the impact of climate variability on energy 
utilization involves understanding both the mechanisms underlying 
atmospheric variability and the response of energy demand 
systems to atmospheric variations Summary descriptions of 
significant progress in both areas are presented DOE 

N82-1059^ Hart (Fred C| Associates, Inc. New York. NY 

METHODOLOGY FOR DETERMINING THE IMPACT OF 
ENVIRONMENTAL REGULATORY PROGRAMS Final 
Report 

B T Delaney. D D Roderique. and T S Sekulic May 1981 
165 p refs Sponsored by Electric Power Research Inst 
(DE81-903429, EPRI-CS-1834, TPS-79-743) Avail NTIS 
HC A08/MF A01 

Major federal environmental legislation and regulatory 
programs affecting the management of air, water, land and solid 
waste were reviewed Existing and future environmental regulatory 
programs and their potential impact on the development and 
commercialization of advanced, coal-based energy conversion 
systems are examined It is determined that the analysis and 
interpretation of technical information and data collected can be 
directed towards the development of a methodology by which 
environmental impacts are systematically reviewed and problem 
areas identified DOE 

N82-10698j;i Argonne National Ub . Ill 

ECONOMIC AND ENVIRONMENTAL TRADEOFFS IN COAL 
CONVERSION 

C D Livengood. H S Huang, and P S Farber 1980 20 p 
refs Presented at the Ann Meeting of the Air Pollution Control 
Assoc. Montreal. 22-27 Jun 1980 
(Contract W-31-109-eng-38) 

(CONF-800608-8) Avail NTIS HC A02/MF A01 

The costs of environmental control systems and the difficulties 
of solid waste disposal are discussed Unless significant cost 
breakthroughs are achieved. SRC-1 does not appear economically 
competitive for new large power plants The use of SRC is 
favored in plants converting from oil The recent increased interest 
in reducing emissions from existing coal fired plants as a control 
measure for acid rain could open up a significant new market 
for highly processed coal such as SRC-1 DOE 

N82-10599j^ ECP. Inc. El Segundo. Calif 

CRYSTALLIZED FLY-ASH FEASI8ILITY STUDY Final 
Report 

May 1981 78 p refs Sponsored in part by Electric Power 

Research Inst 
(EPRI Proj 1210-1) 

(EPRI-EL-1836) Avail NTIS HC A05/MF A01 

A study to determine the feasibility for production and use 
of crystallized fly ash is presented The raw materials (fly ash. 
fluxing, nucleating and crystallizing agents), molten state and 
crystallization analysis and characterization of crystallized fly ash 
are discussed in detail The development of the process along 
with the structural and insulation characteristics of the crystal- 
lized fly ash as a mechanical support element for electrical 
conductors are also described in detail DOE 

N82-10601j(l Harvard Univ , Cambridge. Mass School of 
Government 

RELAXING ENVIRONMENTAL STANDARDS DURING 
OIL-SUPPLY DISRUPTIONS. PAST, PRESENT AND 
FUTURE M.A. Thesis 

Thomas Hansen Birdsall 13 Apr 1981 132 p refs 

(Contract DE-AC01 -80PE-70278) 

(DE81 -024250, DOE/PE-70278/T1 5) Avail NTIS 

HC A01/MF A01 

Relaxation of environmental standards during oil supply 


disruptions were examined The following two policy questions 
are addressed (1) should environmental standards such as sulfur 
emissions limitations be relaxed during oil supply disruptions, 
and (2) if relaxing a pamcular standard appears desirable, when, 
where and how should it be relaxed It is argued that disruptions 
could suddenly result in marginal pollution abatement costs much 
greater than the benefits from, or demand for, the marginal 
improvement in air quality from such abatement, justifying 
temporary variances A set of criteria for evaluating variance 
policies are developed on the basis of both the theoretical 
rationale for vanances and institutional or implementation 
considerations Present federal variance policy are described and 
the criteria are used to evaluate current policy DOE 

N82-1060Sj;i Harvard Univ . Cambridge. Mass School of 
Government 

CASE STUDIES IN THE APPLICATION OF AIR QUALITY 
MODELLING IN ENVIRONMENTAL DECISION MAKING: 
SUMMARY AND RECOMMENDATIONS 

Catherine G Miller May 1981 92 p refs 
(Grant EPA-R-805558-01) 

(PB81-213233. EPA-600/4-01-034) Avail NTIS 

HC A05/MF A01 CSCL 138 

The application of air quality models to examine the problems 
encountered when trying to use these models in makin environ- 
mental policy decisions was undertaken It is shown that technical 
and political constraints exist but that unresolved policy issues, 
the management of the decision process and conflicting 
institutional and organizational interests also cause problems 
Reommendations are made on how to improve the technical 
planning and management of the decision process so that the 
air quality models can become a better policy tool within the 
state of the art. political and organizational constraints GRA 

N82-10608j|l Geological Survey. Champaign. Ill 

COAL FLY ASH; A REVIEW OF THE UTERATURE AND 
PROPOSED CLASSIFICATION SYSTEM WITH EMPHASIS 
ON ENVIRONMENTAL IMPACTS 

William R Roy. Richard G Thiery (Illinois State Natural History 
Survey). Rudolph M Schuller, and John J Suloway (Illinois State 
Natural History Survey) Apr 1981 75 p refs 
(PB81-215014, IL/SGS/EGN-96) Avail NTIS 

HC A04/MF A01 CSCL 138 

The scientific literature on fly ash generated by coal burning 
power plants cites is reported General conclusions are formulated, 
on the basis of data compiled from this review, on the 
physiochemical characteristics of the solid waste and the possible 
environmental impacts of its disposal GRA 

N82-10717jj( Department of Agriculture, Washington, DC 
National Economics Div 

ENERGY EXPENDITURE AND DIETARY CHANGE 

Larry G Traub and Thomas A Stacker May 1981 27 p refs 
(PB81-218471 AGESS-810512) Avail NTIS 

HC A03/MF A01 CSCL 10A 

Comparative expenditures for food and costs of energy in 
the food system under alternative diets was studied The types 
of diet analyzed are the current average diet consumed, and a 
diet consistent with specifications of the dietary guidelines It is 
shown that the greatest savings under a diet altered to conform 
with the dietary guidelines is in electrical generation, and the 
least energy savings in refined petroleum use GRA 


N82-11175|(l O^ordinating Research Council. Inc. Atlanta. Ga 

INFORMATIONAL REPORT ON THE MEASUREMENT AND 
CHARACTERIZATION OF DIESEL EXHAUST EMISSIONS 

J M Perez, F J Hills, D Schuetzle. and R L Williams Dec 
1980 286 p refs 

(PB81-221251 CRC-APRAC-CAPI-1-64-517) Avail NTIS 
HC A13/MF A01 CSCL 07D 

Guidance on selection of methods for collection and analysis 
of the constituents in diesel exhaust to enable a complete chemical 
characterization of the exhaust is provided A thorough review 
of the state of the art for measuring diesel emissions was prepared 
Methods were compiled and their engineering applicability was 
evaluated Available methods were reviewed to establish the 
state of the art In some cases, sufficient documentation for the 
use of the method was available in the literature In other cases, 
cooperative round-robin testing of the method was conducted 
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and these findings are reported The methods allow complete 
assessment of the constituents that are of current interest in 
diesel exhaust GRA 

N82-11233j$l Bechtel Corp , San Francisco, Calif 

ALTERNATIVE FUEL FOR THE STEEL INDUSTRY OF 
NORTHERN INDIANA; A PREFEASIBIUTY STUDY OF A 
CENTRAL COAL GASIFICATION PROJECT 

May 1981 27S p refs Sponsored in part by Northern Indiana 

Public Service Co 

(Contract DE-FG01 -BORA-501 46) 

(DE81-029314. DOE/RA-50146/1) Avail NTIS 

HC A12/MF A01 

A survey of the demand for natural gas indicates a wide 
variation, from a low of 220 billion Btu per day to a high of 
387 billion Btu per day After an examination of the market 
demand, it was concluded that the synthetic fuels plant should 
be sized to produce 120 billion Btu per day of gas Due to the 
costs of installing additional gas distribution systems and modifying 
fuel burning equipment, it was concluded that a medium Btu 
gas should be produced that would have special properties to 
meet the requirements of existing equipment The Lurgi and 
Texaco gasification processes were chosen as the basis for the 
study The most significant environmental constraint will be air 
quality Although the use of either process is feasible. NIPSCO 
selected the Texaco case for the development of the economics 
A cash flow analysis indicates that the price of medium Btu 
gas required to yield a 1 5 percent DCF return on equity is 
S5 67 per million Btu in 1981 dollars This is approximately 
equal to the current price of imported oil It is based on a 20 
year financial analysis using a 3 1 debt to equity ratio and assumes 
an annual escalation in cost and gas price of 10 percent DOE 

N82- 11239# TRW. Inc. Redondo Beach, Calif 

LABORATORY STUDY FOR REMOVAL OF ORGANIC 
SULFUR FROM COAL Final Report 

1 Jul 1981 210 p refs 
(Contract DE-AC22-80PC-30141) 

(DE81-025132. DOE/PC-30141/T4) Avail NTIS 

HC A10/MF A01 

A description of laboratory experimental equipment and a 
detailed discussion of the results is presented Initial and 
concluding engineering design and cost estimations are also 
presented and the last two sections contain recommendations 
for future work and an appendix of laboratory data The TRW 
Gravimelt Process involves the treatment of mine-cleaned coal 
with molten potassium and or sodium hydroxide to chemically 
extract both organic and pyritic sulfur into the molten alkali 
The coal mineral content is broken down to forms insoluble in 
water but soluble in a second liquid, usually dilute sulfuric acid 
The high density of the melt causes the desulfurized coal to 
float to the surface, where it is skimmed off The coal is then 
washed with water to completely recover the alkali metal and 
the coal is dried If the coal is next washed with a second 
liquid, almost all of the mineral matter is extracted into the 
solution DOE 


N82- 11245# Aerospace Corp . Los Angeles. Calif 

NEAR-TERM GOALS FOR ALCOHOL FUELS FROM BIO- 
MASS. AN OVERVIEW OF RESOURCE REQUIREMENTS, 
land USE. ENVIRONMENTAL. AND SOCIOECONOMIC 
impacts 

J Halsey. D Hazard. K Kawaoka. K Stephens, and G DAIessio 
(DOE) Argonne. Ill Argonne Natl Lab Dec 1980 111 p 

refs _ 

(Contract W-31 -109-eng-38) 

(DE81-029987. ANL/EES-TM- 149) Avail NTIS 

HC A06/MF A01 

The biomass resources needed to meet national alcohol 
production goals are examined, available technologies for utilizing 
agricultural products and byproducts are reviewed, and potential 
environmental and socioeconomic impacts of near-term alcohol 
production are identified Near-term (1985 to 1986) land resource 
requirements and impacts are emphasized with particular attention 
to the major corn producing states Results indicate that (1) the 
grain availability for ethanol production does not appear to be 
limiting for these near-term production capacity goals; (2) major 
expansion of acreage planted in corn should not result from 
these goals. (3) environmental impacts on and from farm lands 
should not increase significantly. (4) food prices may increase 


due to the near-term goals, but farmers should benefit overall, 
and (5) the expansion of alcohol production in the longer term 
(1986 to 2000 and beyond) will necessitate the use of additional 
biomass feedstocks and residues DOE 

N82-11249# International Science and Technology Inst . Inc . 
Washington. D C 

ASSESSMENT OF OIL-SHALE TECHNOLOGY IN BRAZIL 
Final Technical Report, 27 Oct. 1980 - 27 Jul. 1981 
27 Jul 1981 143 p refs 
(Contract DE-AC01 -80ER-30010) 

(DE81-027574. DOE/ER-30010/ 1 ) Avail NTIS 

HC A07/MF A01 

This assessment investigates whether US oil shale developers 
might benefit from the experience gained by the Brazilians in 
the operation of their Usina Prototipo do Irati oil shale demonstra- 
tion plant at Sao Mateus do Sul. and from the data generated 
from their oil shale research and development programs A chapter 
providing background information on Brazil and the Brazilian oil 
shale deposits is followed by an examination of the potential 
recovery processes applicable to Brazilian oil shale The evolution 
of the Brazilian retorting system is reviewed and compared with 
the mining and retorting proposed for US shales Factors impacting 
on the economics of shale oil production in Brazil are reviewed 
and compared to economic analyses of oil shale production in 
the US Chapters examining the consequences of shale develop- 
ment in terms of impact on the physical environment and the 
oil shale worker complete the report DOE 


N82-11262# Department of Energy. Oak Ridge. Tenn 

SOLVENT-REFINED COAL-1 DEMONSTRATION PROJECT. 
FINAL ENVIRONMENTAL IMPACT STATEMENT. 
VOLUME 1 OF 2 Final Report 

Jul 1981 700 p refs 

(DE81-025983. D0E/EIS-0073-Vol-1) Avail NTIS 

HC A99/MF A01 

The potential environmental impacts associated with the 
construction and operation of a 6000-tpsd-capacity coal 
liquefaction facility at Newman. Kentucky which will demonstrate 
the technical operability, economic viability, and environmental 
acceptability of an SRC-I process are assessed Impacts assessed 
include the following effects of the project on occupational and 
public health resulting from the production and use of SRC 
products, potential impacts on terrestrial and aquatic ecology, 
potential and expected impacts on land use. withdrawal and 
alteration of prime agricultural land, projected effects on flood-plain 
and wetland areas, potential impacts on surface water and 
groundwater, potential impacts on ambient air quality, potential 
change of the cultural landscape, potential impacts on sites of 
archaeological significance, and changes to existing economic 
and social characteristics of the site area Long-range and 
cumulative impacts of a future commercial expansion of the 
proposed facility at the proposed site to an approximately 
30.000-tpsd capacity are also addressed A construction and 
operational monitoring plan to assess the effectiveness of the 
planned mitigatory measures for the duration of the demonstration 
phase IS presented DOE 


NB2- 11263# California Univ , Livermore Lawrence Livermore 
Lab 

POSSIBLE USE OF COAL IN HAWAII. 1S80 - 2000 

R B Bell 12 Feb 1981 52 p refs 
(Contract W-7405-eng-48) 

(DE81-028266, UCRL-53121) Avail NTIS HC A04/MF A01 
The possibilities for the use of coal in the State of Hawaii 
are explored The nature of the Hawaiian energy sector the 
possible role coal could play in that sector, and some of the 
costs and consequences of introducing coal into the State are 
addressed The technical issues connected with coal use are 
presented DOE 


N82-11265# Edgerton. Germeshausen and Grier, Inc. Idaho 
Falls. Idaho 

ALCOHOL FUELS IN THE UNITED STATES 

R R Stiger 1981 12 p refs Presented at tht Am NucI 

Soc. Ann. Meeting. Miami Beach. Fla . 7 Jun 1981 
(Contract DE-AC07-76ID-01 570) 

(DE81-026013, CONF-810606-75) Avail NTIS 

HC A02/MF A01 
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An overview of the sociel and technical issues surrounding 
the production of alcohol for fuels is presented A brief analysis 
of the United States Alcohol Program is followed by a discussion 
of technical and economic factors that affect the production of 
alcohol fuels DOE 


N82-1127(^ Water Resources Council. Washington. DC 

COAL UQUEFACTION DEMONSTRATION PLANT NEAR 
MORGANTOWN. WEST VIRGINIA; WATER ASSESSMENT 
REPORT Summary Report 

21 Aug 1980 14 p refs Prepared in cooperation with Ohio 
River Basin Commission 

(PB81-216103) Avail NTIS HC A02/MF A01 CSCL 08H 
A preliminary assessment of the commercial protect as 
currently planned is presented Topics covered include the need 
for water management policies for the Ohio River Basin to regulate 
water distribution, as well as a pollution monitoring system 

GRA 


N82-11273# Research Triangle Inst. Research Triangle Park. 
N C 

COAL GASIFIER PARAMETERS INFLUENCING ENVIRON- 
MENTAL POLLUTANT PRODUCTION 

D A Green. J G Cleland. 0 P Daugherty. W J McMichael. 
F 0 Mixon, and R S Truesdale Jun 1981 95 p refs 
(Grant EPA-R-804979) 

(PB81-221301. RTI/1934/00-03F. EPA-600/7-8 1-098) Avail 
NTIS HC A05/MF A01 CSCL 21 D 

A senes of fixed-bed coal gasification and pyrolysis tests 
were performed in a laboratory scale reactor of 6 6 cm inside 
diameter Chemical analyses were conducted on the product gas. 
the aqueous condensate, the tar. and the solid residue from the 
tests The effects of process variables, such as feed mode, catalytic 
treatment, pressure, mesh size, and coal type, upon byproduct 
and pollutant yields are described The production of gaseous 
sulfur compounds, benezene and derivatives (BTX). phenolics 
(phenol, cresols. and xylenols). and tar were measured, and the 
fate of trace elements such as arsenic, selenium, and lead were 
determined Byproduct production associated with the pyrolysis 
phase of gasification was investigated with emphasis on the 
effects of particle size, residence time, and atmosphere Continuous 
operation was found to result in greatly reduced tar and phenolic 
production GRA 

N82-11274# TRW. Inc. McLean. Va Energy Systems 
Group 

ENVIRONMENTAL RESEARCH PLAN FOR GAS SUPPLY 
TECHNOLOGIES VOLUME 2: ENVIRONMENTAL RE- 

SEARCH PLAN Final Report 

L M Tipton 29 May 1981 168 p refs 2 Vol 

(Contract GR1-5080-351-0316) 

(PB81-222317. GRI-80/001 3 21 Avail NTIS 

HC A08/MF A01 CSCL 21D 

Federal environmental regulations affecting gas supply 
technologies are reviewed The technological and environmental 
state of the art of each gas supply technology was analyzed 
with the help of a series of experts, in gas supply technology 
Based on regulatory requirements technology status, and current 
environmental knowledge, the environmental issues associated 
with each technology area were identified Environmental research 
being performed by government, industry and educational 
institutions was identified by computerized literature search and 
reviewed applicability recommended research activities for GRI 
funding were developed and a suitable prioritization methodology 
was devised GRA 

N82-11276# Cornell Univ . Ithaca. N Y 

ETHANOL PRODUCTION IN SOUTHERN TIER EAST 
REGION OF NEW YORK. TECHNICAL AND ECONOMIC 
FEASIBILITY Final Report 

Robert J Kalter Mar 1981 348 p refs Sponsored by New 

York State Energy Research and Development Authority 
(PB81-226979. Rept-81-7. NYSERDA-81 -7) Avail NTIS 
HC A15/MF A01 CSCL 07A 

This IS the third of five region-specific feasibility studies on 
regional production of ethanol It was found that deproteinized 
whey resources in this region of New York could support 
ethanol production in amounts ranging from about 1 5 million 
to 5 million gallons a year while also producing a high-protein. 


high-mineral animal feed Ethanol is an octane booster which 
can be used as a gasoline extender to produce gashol GRA 

N82-11276j|( Missouri River Basin Commission. Omaha. Nebr 

SYNTHETIC FUEL DEVELOPMENT FOR THE UPPER 
MISSOURI RIVER BASIN. SECTION 13. WATER 
ASSESSMENT REPORT 

Apr 1981 129 p refs Sponsored in part by the Water Resources 
Council 

(PB81-224537) Avail NTIS HC A07/MF A01 CSCL 21 D 
The results of an assessment of water requirements, water 
supply availability and other water implication of synthetic fuel 
development in the Upper Missouri River Basin are summarized 
The availability of water to support certain hypothetical levels of 
synfuel development for three types of coal conversion technolog- 
ies IS determined The major effects that synfuel development 
could have on the water resources of the region are identified 

GRA 

N82-11310*j| Jet Propulsion Lab. California Inst of Tech. 
Pasadena 

AN OPTIMIZATION MODEL FOR ENERGY GENERATION 
AND DISTRIBUTION IN A DYNAMIC FACILITY c81 

F L Lansing In its The Telecommun and Data Acquisition 
Reot 15 Oct 1981 p 206-222 refs 

Avail NTIS HCA11/MFA01 CSCL 05A 

An analytical model is described using linear programming 
for the optimum generation and distribution of energy demands 
among competing energy resources and different economic criteria 
The model, which will be used as a general engineering tool in 
the analysis of the Deep Space Network ground facility, considers 
several essential decisions for better design and operation The 
decisions sought for the particular energy application include 
the optimum time to build an assembly of elements, inclusion 
of a storage medium of some type, and the size or capacity of 
the elements that will minimize the total life-cycle cost over a 
given number of years The model, which is structured in multiple 
time divisions, employ the decomposition principle for large-size 
matrices, the branch-and-bound method in mixed-integer 
programming, and the revised simplex technique for efficient 
and economic computer use T M 

N82-11317jJI Argonne National Lab. Ill 

SITE AND NEIGHBORHOOD DESIGN (SAND)i DEVELOP- 
MENT OF SIMPLIFIED AUTOMATED BUILDING THERMAL 
LOAD PROCEDURES. PHASE 1 

G T Diderrich and R A Hrabak Jul 1980 116 p refs 
(Contract W-31-109-eng-38) 

(DE81-027138. ANL/CNSV-TM-68) Avail NTIS 

HC A06/MF A01 

Preliminary efforts toward the development of simplified 
procedures for estimating the thermal-loads of buildings are 
presented The acquisition implementation, and documentation 
of the thermal load procedures and associated data files actually 
used by the five SAND participants are described DOE 

N82-11318jil American Society of Heating. Refrigerating and 
Air-Conditioning Engineers. New York Subcommittee for 

Simplified Energy Analysis 

ENERGY ANALYSIS SAMPLE BUILDING DATA 

Mar 1981 34 p refs 
(Contract DE-AC01-78CS-20057) 

(DE81-027188. D0E/CS-20057/T5) Avail NTIS 

HC A03/MF A01 

Sample building data for energy calculations necessary for 
the comparative analysis between the proposed energy calculation 
procedure and the procedures using comprehensive hourly 
simulation of HVAC systems are presented The comparison 
calculation includes data for the terminal reheat system, 
double-duct system, heat reclaim system, and standard VAV 
system for a hypothetical 20-story office building in Washington. 
DC Each IS evaluated in conjunction with electric centrifugal 
chiller and gas-fired boiler DOE 

N82-11320jJI Battelle Pacific Northwest Labs. Richland. Wash 

SAMPUNG DESIGN FOR THE 1980 COMMERCIAL AND 
MULTIFAMILY RESIDENTIAL BUILDING SURVEY 

W M Bowen. A R Olsen, and A L Nieves Jun 1981 98 p 
(Contract DE-AC06-76RL-01 830) 

(DE81-028783. PNL-3883) Avail NTIS HC A05/MF A01 
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The extent to which new building design practices comply 
with the proposed 1980 energy budget levels for commercial 
and multifamily residential building designs (DEB-80) can be 
assessed by (1) identifying small number of building types which 
account for the majority of commernal buildings constructed in 
the USA (2) conducting a separate survey tor each building 
type and (3) including only buildings designed during 1980 
For each building, the design energy consumption (DEC-80) will 
be determined by the DOE2 1 computer program The quantity 
X = (DEC-80 - DEB-80) These X quantities can then be used 
to compute sample statistics Inferences about nationwide 
compliance with DEB-80 may then be made for each building 
type Details of the population, sampling frame, stratification, 
sample size and implementation of the sampling plan are 
provided DOE 

N82-11321# DCS Corp Washington. D C 

ASSESSMENT OF BUILDING DIAGNOSTICS 

George E ,Courville Jul 1981 118 p refs Prepared for 

ORNL 

(Contract W-7405-eng-26) 

(DE81-027078. ORNL/Sub-80/61 602/ 1 ) Avail NTIS 
HC A06/MF A01 

The building diagnostics requirements for in-situ or field 
measurements on energy consumption in conditioned spaces and 
on heat gain and loss in residential and nonresidential buildings 
are evaluated Energy audit programs, energy performance 
monitoring, energy flow in buildings, and use of computer 
technology are considered A diagnostics program is outlined 

DOE 


N82-11323jj( National Bureau of Standards. Washington. DC 

ENERGY ANALYSIS FOR A SAMPLE BUILDING BY THE 
PROPOSED ASHRAE SIMPLIFIED METHOD 

T Kasuda and K Ishii Jan 1981 265 p 
(Contract DE-AC01-78CS-20057) 

(DE81-027189 D0E/CS-200B7/T4) Avail NTIS 

HC A12/MF A01 

An energy analysis of a sample office building located- in 
Washington. DC using the proposed ASHRAE method is presented 
Calculations for space load are presented The calculations for 
the energy distribution systems (air conditioning, outdoor air 
control, humidity control, airduct systems) are given Equipment 
system calculations, and calculations for the annual energy 
consumption for air conditioning are presented DOE 


NS2-11376jfl Department of Energy. Washington. D C 

ELECTRIC POWER SUPPLY AND DEMAND FOR THE 
CONTIGUOUS UNITED STATES. 1981 • 1990 

Jul 1981 584 p refs 

(DE81-027126. DOE/EP-0022) Avail NTIS 

HC A25/MF A01 

The outlook for electric power supply and demand in the 
United States decade 1981 to 1990 is reviewed from the 
perspective of reliability and adequacy of service Electnc power 
supply adequacy as projected for the nine Regional Reliability 
Council areas of the contiguous United States is reported as 
well as interruptible load data reported by the Councils 
Coeneration is discussed Each of the 27 electric regions (sub-areas 
of the nine Council areas) in the contiguous US are studied A 
glossary of terms is given Appendices describe the Council 
structure, and include a copy of the ERA-411 Manual, which 
contains all the items to which the Councils were asked . to 
respond The utilities with included data, the Staff Report. 
Estimated Electric Demand and Supply for Summer 1981. 
Contiguous United States dated May 1981 are included .DOE 

N82-11414jj( Brookhaven National Lab. Upton. N Y Energy 
Storage and Conversion Div 

CHEMICAL HEAT PUMP PROGRAM: AN OVERVIEW 

Alessio Mezzina 1981 5 p Presented at the Heat Pump 

Contractors' Program Integration Meeting. McLean. Va . 2-4 Jun 
1981 

(Contract DE-AC02-76CH-00016) 

(DE81-025086. BNL-29592. CONF-8 10672-22) Avail NTIS 
HC A02/MF A01 

Chemical heat pumps compnse reversible reactions which 
can be dmren by low grade heat Thermal energy is absorbed in 
one direcbon and liberated in the reverse direction, thus, serving 
as a basis for system designs applicable to space conditioning 


or process heat management and offering the capability for high 
density energy storage as an integral part of the system The 
program background, rationale, technology, and research and 
development needs are descnbed DOE 

N82-11418j)l E-Tech. Inc . Atlanta. Ga 

INVESTIGATION OF DIRECT EXPANSION IN GROUND 
SOURCE HEAT PUMPS 

Mark D Kalman 1981 6 p refs Presented at the DOE Heat 
Pump Contractors’ Program Integration Meeting. McLean. Va . 
2-4 Jun 1981 Submitted for publication 
(Contract W-7405-eng-26) 

(0E81-O24139. CONF-8 10672-5) Avail - NTIS 

HC A02/MF A01 

A fully instrumented subscale ground coupled heat pump 
system was developed, and built, and used to test and obtain 
data on three different earth heat exchanger configurations under 
heabng conditions (ground cooling) Various refrigerant flow 
control and compressor protection devices were tested for their 
applicability to the direct expansion system Undistributed Earth 
temperature data were acquired at vanous depths The problem 
of oil return at low evaporator temperatures and low refrigerant 
velocities was addressed An analysis was performed to 
theoretically determine what evaporator temperature -can be 
expected with an isolated ground pipe, configuration with given 
length, pipe size, soil conditions and constant heat load Technical 
accomplishments to data are summanzed DOE 

NS2-11419j{l Pittsburg Univ. Pa Dept of Mechanical 
Engineering 

WELL-WATER-SOURCE HEAT PUMP FIELD PERFOR- 
MANCE STUDY 

R S Dougall 1981 5 p refs Presented at the DOE Heat 

Pump Contractors' Program Integration Meeting. McLean. Va . 
2-4 Jun 1981 Submitted for publication 
(Contract W-74ua-eng-2bj 

(DE81-024136. CONF-810672-7) Avail NTIS 

HC A02/MF A01 

Two well-water source heat pumps (WWSHPs) were instaled 
in two single-family residences in rural south-central Pennsylvania 
to supply heating in the winter and cooling during the summer 
The heat pump installations are being instrumented with an 
automated data gathenng system for evaluating the performance 
of the systems The instrumentation and data acquisition system 
design was completed and a preliminary design of the control 
logic and data reduction software for the minicomputer to be 
located at the sites was obtained DOE 


N82-11477jil Environmental Protection Agency. Ann Arbor. Mich 
Standards Development and Support Branch 

AN EVALUATION OF THREE-WAY CONTROL SINGLE AND 
DUAL BED CATALYSTS AS APPLIED TO HEAVY-DUTY 
GASOUNE ENGINES 

Thomas Nugent Apr 1981 30 p refs ' 

(PB81-224982. EPA-AA-SDSB-81-4) . Avail NTIS 
HC A03/MF A01 CSCL 21G 

A test program to evaluate the applicability of three-way 
control (TWO and dual-bed catalysts (TWC and Oxidation 
(^talysts) in combination with a closed-loop control stoichiometric 
(feedback) carburetor on a production 1978 IHC 404 CIO heavy 
duty gasoline engine was conducted Testing was conducted 
according to the Federal test procedure for the heavy-duty transient 
cycle The test program consisted of forty-six cold-start tests, 
fifty-eight conFimatory hot-start tests run to insure accuracy and 
precision of the cold-start tests, and fourteen hot-start tests run 
to identify the effects pf air/fuel ratio control points on NOx 
emissions The effects of various combinations of catalysts. EGR. 
air/fuel control points, carburetor resjionse times and air. pump 
capacity on emissions, fuel economy and engine power were 
examined GRA 


NB2-11479jjl Environmental Protection Agency. Ann Arbor. Mich 
Office of Mobile Source Air Pollution Control 

EPA EVALUATION OF THE, FUEL-MAX DEVICE UNDER 
SECTION 511 OF THE MOTOR VEHICLE INFORMATION 
AND COST SAVINGS ACT 

Edward Anthony Barth Jun 1981 140 p 

(PB81-229866. EPA-AA-TEB-511-81-10A. • , 

EPA-AA-TEB-51 1-81-108) Avail NTIS HC A07/MF A01 
CSCL 13F 
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The 'FUEL-MAX' device is an aic bleed device that replaces 
the EGR valve It is claimed to conserve fuel The purpose of 
the EGR system is to control oxides of nitrogen (NOx) Removal 
of the EGR valve to install the 'FUEL-MAX' disables the EGR 
system and would be expected to result in a large increase in 
NOx emissions Test data submitted by the applicant confirmed 
this prediction as well as indicating that 'FUEL-MAX' might 
improve fuel economy Although the . data did no adequately 
qualify the amount of this improvement. EPA chose to conduct 
confirmatory testing GRA 

N82-11480)^ Environmental Protection Agency. Ann Arbor. Mich 
Test and Evaluation Branch 

EPA EVALUATION OF THE AUTOMOTIVE CYUNDER 
DEACTIVATOR SYSTEM <ACOS) UNDER SECTION 6TT OF 
THE MOTOR VEHICLE INFORMATION AND COST SAVING 
ACT 

Edward Anthony Barth May 1981 99 p 

(PB81-228256. EPA-AA-TEB-51 1-81-7) Avail NTIS 

HC A05/MF A01 CSCL 13F 

The conclusions of the evaluation of the automotive cylin- 
der deactivator sytem device under provisions of Section 511 of 
the Motor Vehicle Information and Cost Savings Act are 
announced This device is designed to deactivate engine cylinders 
as a means of increasing a vehicle's fuel economy GRA 

N82-11624{jl Water Resources Council. Washington. 0 C 

GREAT PLAINS GASIFICATION PROJECT, MERCER 
COUNTY, NORTH DAKOTA: WATER ASSESSMENT 
REPORT SECTION 13(C) 

Dec 1980 46 p refs Prepared in cooperation with Missouri 
River Basin Study Group 

(PB81-216111) Avail NTIS HC A03/MF A01 CSCL 08H 
The features and location of a project to produce synthetic 
fuels from a coal gasification plant are described as well as the 
design of the plant and the support activities, such as mining 
and reclamation The availability of the water supply is discussed 
including competing uses and water rights The impacts of plant 
operations on water quantity and quality are assessed for the 
Missouri and Knife Rivers and for ground water levels Changes 
to wetlands are also considered GRA 

N82-1162BI Water Resources Council, Washington. DC 

GREAT PLAINS GASIFICATION PROJECT. MERCER 
COUNTY, NORTH DAKOTA; WATER ASSESSMENT 
REPORT 

4 Aug 1980 14 p refs Prepared in cooperation with Missouri 
River Basin Study Group 

(PB81-216129) Avail INTIS HC A02/MF A01 CSCL 08H 
A water assessment of synfuels development in the Upper 
Missouri River Basin was conducted Findings assessment show 
that water supplies are physically available within the mainstream 
of the Missouri River in North Dalrota to supply the requirements 
of the gasifiction facilities and the supporting activities - mining 
and reclamation, electricity, and project-induced population 
increases , GRA 

N82-11635jfl Applied Physics Lab. Johns Hopkins Univ. Laurel. 

Md 

ENERGY PROGRAMS AT THE JOHNS HOPKINS 
UNIVERSITY APPLIED PHYSICS LABORATORY Quar- 
Wrly Progress Report, Jan. - Mar. 1981 

R vonBriesen.' J E Tillman. F C Paddison. C S Leffel.'Jr. 
and S Kane Apr 1981 44 p refs 
(Contracts DOE-EX-76-A-36-1008. DE-A101-79ET-27025) 
(PB81-218141. JHU/APL/EQR/81-1) ' Avail ' NTIS 
HC A03/MF A01 CSCL 08G 

The laboratory is engaged in developing energy resources, 
utilization concepts, and monitoring and storage methods The 
report is divided into three sections The first, geothermal energy 
development planning and technical assistance, contains reports 
on the progress of geothermal related tasks on which effort 
was concentrated during the quarter The second section, siting 
of cntical facilities, contains reports on geologic investigations 
in western Connecticut and areas in adjacent' New york. 
development of seismotectonic domains, and fracture permeability 
in siting hazardous waste repositories The third section, energy 
conservation and storage techniques, reports on institutional 
barriers to landfill methane' recovery and the need for state 
legislation T M 


NS2-11674f Oak Ridge National Lab. Tenn Health and 
Safety Research Div 

ENERGY ANALYSIS OF HUMAN ECOSYSTEMS IN AN 
APPALACHIAN COAL COUNTY 

A P Watson 1980 31 p refs Presented at the Intern 

Symp on the Human Side of Energy. Laramie. Wyo . 7-9 Jul 
1981 

(Contract W-7405-eng-26) 

(DE8I-025I77, CONF-8007 107-2) Avail NTIS 

HC A03/MF A01 

Preliminary results from a energy analysis of the coal fuel 
cycle in an Appalachian coal county has provided systematic 
assessment of hidden energy subsidies in extraction, transport, 
processing, and combustion Current results indicate a major loss 
due to depletion of the coal resource base by use of inefficient 
mining techniques Although of smaller magnitude, reductions in 
work force and community productivity from occupational 
accidents and disease and road maintenance requirements for 
transport also appear to be significant DOE 

NS2-11589j^ Brookhaven National Lab . Upton. N Y National 
Center for Analysis of Energy Systems 

MODEUNG ENERGY-CONSERVATION POTENTIALS OF 
COMMUNITY ENERGY-SYSTEM TECHNOLOGIES 

Peter I Kleeman 1981 8 p refs Presented at 12th Ann 

Pittsburg Conf on Modeling and Simulation. 30 Apr - 1 May 
1981 

(Contract DE-AC02-76CH-00016) 

(DE81-026059. BNL-29720, CONF-810477-2) Avail NTIS 
Ht A02/MF A01 

A mathematical model is presented for estimating energy- 
conservation potentials of community-energy-system technologies 
m meeting community energy service demands The model is 
formulated to identify optimal community composition, technology 
choices, and fuel use under various fuel price, energy service 
demand, and other system-parameter assumptions DOE 

NS2-11B13j(l Department of Energy, Washington. D C Office 
of Policy. Planning and Analysis 

INTERRELATIONSHIPS OF ENERGY AND THE ECONOMY: 
A SUPPLEMENT TO THE NATIONAL ENERGY POLICY PLAN 
REQUIRED BY TITLE VIII OF THE US DEPARTMENT OF 
ENERGY ORGANIZATION ACT (PUBLIC LAW 96-91) 

Jul 1981 70 p refs 

(DE81-027526. DOE/PE-0030) Avail NTIS 

HC A04/MF A01 

This study developed a fairly wide range of estimates for 
the impact of energy prices on such key variables as real gross 
national product, inflation, and the US trade balance The 
retrospective analysis suggests that potential economic output 
in the near future is being affected adversely by such energy 
price results from the recent past as lower investment, reduced 
labor force participation, slower growth in labor productivity, and 
reduced access to real energy resources Policies that seek to 
stimulate the supply side of th e ec onomy (including policies that 
seek to stimulate the specific development of energy resources) 
are directed at offsetting such past effects 1981-90 projections 
are presented of the impacts upon the economy in the three 
energy price scenarios developed in the document Energy 
Projections to the Year 2000 DOE 

N82-11614j(l Wisconsin Center for Public Policy. Madison 

SOLPLAN REPORT; AN ASSESSMENT OF BARRIERS AND 
INCENTIVES TO CONSERVATION AND ALTERNATIVE- 
ENERGY USE IN THE RESIDENTIAL SECTOR IN WISCON- 
SIN 

C K Fulenwider. Lonnie S Weiss, Carol Pfefferkorn, Don E 
Wiener, and Stephen C Feldmam Mar 1981 453 p 
(Contract DE-FG02-79CS-30292) 

(DOE/CS-30292/3) Avail NTIS HC A20/MF A01 

The Alternative Energy Policy Project of the Wisconsin Center 
for Public Policy focused upon two principle objectives gathering 
the heating industry generally, the alternative-energy industry 
commercialization, and building consensus around alternative 
energy policy to develop guidelines for alternative energy policy 
for the state Particular attention was paid to public involvement 
in the policy process and to assessing barriers and incentives 
from as many key sectors of the energy field as possible Data 
were gathered from the general public, alternative energy users, 
the heating industry generally, the alternative-energy industry 
specifically, and key decision makers T M 
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N82-11616j^ South Carolina Energy Research Inst . Columbia 

RESIDUAL-ENERGY-APPLICATIONS PROGRAM: EAST- 

FACIUTY REQUIREMENTS DOCUMENT 

P W Yngve and F H Zander 31 Jul 1981 237 p refs 
(Contract DE-AC09-77ET- 128661 

(DE81-027489. DOE/ET-12866/8-Vol-2) Avail NTIS 

HC A11/MF A01 

The objectives of the EAST facilitV are to perform research 
and development on heat energy recovery and conversion 
equipment, establish high confidence in system performance, 
system availability, and system operating, maintenance, and 
material costs, and provide a national competence in technologies 
required for the installation and operation of heat recovery systems 
Detailed descriptions of seven potential test articles which 
represent a wide range of types and sizes of heat recovery 
systems were contained EAST operations, including test 
planning, test policies, systems testing, and facility organization 
and staffing were discussed Additionally, information is included 
on a preliminary site analysis for the EAST Facility and other 
test support system requirements are described T M 

N82-11624jf( State Univ of New York at Albany 

SITE SELECTION FOR SMALL WIND ENERGY CONVER- 
SION SYSTEMS FOR US DEPARTMENT OF ENERGY FIELD 
EVALUATION PROGRAM 

Bruce H Bailey Oct 1980 .67 p Sponsored by New York 
State Energy Research and Development Authority 
(PB81-226862. NYSERDA-81-2) Avail NTIS 

HC A04/MF A01 CSCL 10A 

The site selection procedure followed to locate two qualified 
sites for the installed and monitoring of two commercially available 
small wind energy conversion systems as part of the U S 
Department of Energy's Field Evaluation Program is described 
The aim of the evaluation program is to gain operating experi- 
ence with wind systems in actual locations and to identify the 
siting and operational issues involving wind energy conversion 
systems The two sites selected were approved as test sites for 
the program GRA 

N82-11626# Mitre Corp . McLean. Va Energy and Resources 
Div 

US ENERGY STRATEGIES: SOME OPTIONS FOR EUMINA- 
TING OIL IMPORTS BY THE YEAR 2000 

Edward G Sharp. Elaine G Carlson. Daniel J Entingh. John J 
Feamsides. Robert P Foreman. Willard E Fraize. David Gray. 
Rodney K Lay. John G Leigh. Milton Lytton et al Apr 1981 
23 p refs 

(PB81-226052. MTP-81W0002) Avail NTIS 

HC A02/MF A01 CSCL 10A 

Topic areas discussed include reasonable choices which 
elirninate the need for oil imports, potential domestic liquid fuel 
supplies, capital requirements for increased domestic liquid fuel 
supplies, potential for reducing liquid fuels demand, and domestic 
natural gas Other domestic energy resources and future 
domestic energy demands are discussed GRA 

N82-1ie27j(l National Highway Traffic Safety Administration. 
Washington. D C Technology Assessment Div 
THIRD AUTOMOTIVE FUEL ECONOMY RESEARCH 
CONTRACTORS COORDINATION MEETING 
Charles L Gauthier, ed Dec 1980 777 p refs Proceedings 
of Conf held in Washington. DC. 1-2 Dec 1980 
(PB81-222754) Avail NTIS HC A99/MF A01 CSCL 10A 
Topic areas covered include industry analyses, driver energy 
consenration. heavy duty trucks, consumer research and market 
demand, vehicle weight reduction, and diesel engine studies are 
presented Spark ignition engine and drivetrain improvements 

GRA 


N82-11641j^ Acurex (^rp . Mountain View. Calif Energy 
and Environmental Div 

KINETICS OF NO/ SUB X FORMATION DURING EARLY 
STAGES OF PULVERIZED-COAL COMBUSTION Quarterty 
Report, 4 Apr. - 30 Jun. 1981 

W V Krill, E K Chu. G C Snow. S Pessagno, and H Tong 
31 Jul 1981 54 p refs 
(Contract DE-AC22-80PC-30295) 

(DE81-029071. DOE/PC-30295/3. QR-3) Avail NTIS 
HC A04/MF A01 

Kinetics of NO/sub x/ formation during early stages of 


pulverized coal combustion, are reported The well stirred nature 
of the reactor gas phase region and coal transport air are verified 
in cold flow and combustion tests A single pass trajectory of 
coal paticles through the stirred region was achieved Preliminary 
thermal NO/sub x/ formation characteristics of the gas phase 
and the reactor temperature environment are measured for use 
with the kinetic model , DOE 

N82-11642jjl Acurex Corp . Mountain View. Calif 

SURVEY OF PARTICULATE EMISSION MACRO- AND 
MICRO-SAMPUNG AND SIZING METHODS 

William 0 Lipscomb Feb 1981 116 p refs 
(Contract DE-AC18-80FC-10193) 

(DE81-028348, D0E/FC-10193/T1 , Acurex-TR-8 1 -01 /SR) 
Avail NTIS HC A06/MF A01 

Methods for sampling and fractionating flue gas particulates 
were developed The survey was composed of three parts 
(1) macro methods. (2) micro methods, and (3) real time- 
monitoring/sizing methods A survey and cursory evaluation of 
commercially available macro, micro, and real time measurement 
systems is presented It is concluded that macro and micro 
methods utilizing impactors and Cyclopes are available DOE 

N82-1 1644jfl Argonne National Lab . Ill Energy and Environmen- 
tal Systems Div 

SOUD AND HAZARDOUS ENERGY WASTES: SYNFUELS. 
1: REVIEW OF RESEARCH ACTIVITIES 

L Fradkin. T Suries. and W DeCarlo May 1981 164 p refs 

Sponsored in part by EPA 
(Contract W-31-109-eng-38) 

(DE81-028503. ANL/EES-TM-142) Avail NTIS 

HC A08/MF A01 

Chemical and biological research on solid, liquid, and gaseous 
waste streams from coal conversion and oil shale technologies 
IS summarized Brief descriptions, the objectives, current activities, 
and future plans, of ongoing projects were obtained References 
to publications that resulted from the various research projects 
are included References to work on hazardous and solid synfuel 
waste are included in the appendixes _ DOE 

N82-11646jj( California Univ . Berkeley Lawrence Berkeley 
Lab Energy and Environment Div 

INTERG RATED ASSESSMENT FOR ENERGY-RELATED 
ENVIRONMENTAL STANDARDS: A SUMMARY OF ISSUES 
AND FINDINGS 

John P Holdren Oct 1980 60 p refs 
(Contract W-7405-eng-48) i 

(DE81-028552, LBL-12779) Avail NTIS HC A04/MF A01 
Environmental impacts of energy technologies arise from many 
stages in the flow of an energy source from discovery )o end-use. 
propagate via disruptions in many media, and manifest themselves 
as many different undesirable effects The aim of the investigation 
IS to understand the capacities and limitations of the assessment 
mechanisms available for um in the formulation of environmental 
standards applied to energy technologies T M 

N82-11651|ii Lovelace Biomedical and Environmental Research 
Inst . Albuquerque. N Mex Inhalation Toxicology Research 

Inst 

LOW-BTU -GASIFIER EMISSIONS TOXICOLOGY Status 
Report. Dec. 1980 

R F Henderson, ed Apr 1981 67 p refs 
(Contract DE-AC04-76EV-01013) 

IDE81-031000. LMF-85) Avail NTIS HC A04/MF A01 

Inhalation hazards to plant workers and the general population 
that may be associated with low Btu coal gasification were 
assessed To achieve this goal, it is necessary to charactenze 
the potential toxicants in liquid and solid process and waste 
streams The experimental lovy Btu gasifier at METC was sampled 
to determine aerosol components in gaseous process streams 
and to assess potential toxicants in liquid and solid effluent 
streams T M 

N82-11652|)l Arizona Univ. Tucson Dept of Mining and 
Geological Engineering 

SULFUR POLLUTION CONTROL. PHASE 1: THE 

DISPOSAL PROGRAM Final Report. Sep. 1978 - Jun. 
1980 

Michael Rieber. Benjamin Okech. and Roger Fuller Jan 1981 
263 p refs 
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(Contract DI-B(M-J0-88144) 

(PB81-222612. BM-0FR-94(3)-81) Avail. NTIS 

HC A12/MF A01. also available in set of 4 reports HC E99 
CSCL 07A 

Sulfuric acid production from sulfur based acid plants and 
smelters is analyzed and industry competition, with particular 
emphasis on voluntary versus abatement acid, is reviewed 
Production costs for both acid plants and smelters are estimated 
Large scale users prefer sulfur based acid prrxiuction if the heat 
value of the reaction is utilized as a steam credit Voluntary 
acid IS a more stable supply source than smelter acid Voluntary 
acid output IS a reaction to once and demand conditions An 
output forecast is made based on APC regulations, implementation, 
and estimated metals production GRA 

N82-11664jf> Exxon Research and Engineering Co. Florham 
Park. NJ , 

CONTROL OF UTILITY BOILER AND GAS TURBINE 
POLLUTANT EMISSIONS BY COMBUSTION MODIFICA- 
TION. PHASE 2 Fiital Report Jun. 1976 - Jun. 19l9 
E H. Manny and A R Crawford Mar 1981 178 p refs 
(Contract EPA-68-02-1415) 

(PB81-222267. EPA-600/7-81-039: EESE81) Avail NTIS 
HC A09/MF A01 CSCL 138 

The applicability of combustion modification (CMI techniques 
to control NOx and other pollutant emissions from utility boilers 
and gas turbines without causing deleterious side effects was 
studied Comprehensive, statistically designed tests were used 
to evaluate the effect of CM In staged low excess air tests of 
low-NOx. dual-fired utility iMilers. special attention was paid to 
the determination of potentially adverse , side effects, increased 
combustible emissions, unwanted changes in particulate mass 
loading and size distribution, reduced boiler efficiency, increased 
furnace slagging, and tube wall corrosion may be applied to 
coal fired utility boilers The extent of furnace tube wall corrosion 
and slagging could not be determined conclusive GRA 

N82-11666||l Arizona Univ. Tucson Oept of Mining end 
Geological Engineering. 

SULFUR POLLUTION CONTROL PHASE 1 ; THE DISPOSAL 
PROGRAM (SECTIONS 6 THROUGH 7) Final Report 

Michael Rieber. Roger Fuller, and Osmario Oellaretti Jan. .1981 
190 p refs 

(Contract 0I-8M-J0-188144I 

(PB8 1-222804. BM-0FR-94(2)-81) Avail NTIS 

HC A09/MF A01 CSCL 138 

Sulfur recovery from domestic sour natural gas and petroleum 
refining on a current basis and projected to the mid-1990 s on 
a regional basis was estimated The current basis .depends 
importantly on gas production projection for the Overthrust Belt 
and the essociated H2S The regional basis depends on projected 
increases in the sulfur content and weight of imported crude 
oils, total crude oil imjiorts. and anticipated refinery response 

GRA 


N82-11667|jl TRW. Inc. McLean. Va Energy Systems 
Group 

ENVIRONMENTAL RESEARCH PLAN FOR GAS SUPPLY 
TECHNOLOGIES. VOLUME 1: EXECUTIVE SUMMARY 

Final Report 

L M Tipton and P D. Junkin 29 May 1981 78 p refs 

2 Vol. 

(Contract GR 1-5080-35 1-03 18) 

(PB81-222309. GRI-80/0013 1) ' Avail: NTIS 

HC A05/MF A01 CSCL 210 

The environmental impacts and constraints associated with 
gas supply technologies are summarized. Specific environmental 
research needs based on state of the art technology and current 
environmental knowledge are identical Technologies considered 
include those producing, unconvential natural gas (tight gas sands. 
Devoian shale, coalbed methane, and geopressured methane). 
SNG from coal and peat and SNG from biomass (land based, 
water based and waste GRA 

N82-11661|JI Research Triangle Inst.. Research Triangle Park. 
N C. 

VAPOR-PHASE CRACKING AND WET OXIDATION AS 
POTENTIAL POLLUTANT CONTROL TECHNIQUES FOR 
COAL GASIFICATION Final Report Nov. 1976 - Apr. 
1981 


W J McMichael. S K Gangwal. D A Green, and F. 0 Mixon 
Jun. 1981 56 p refs 

(PB81-219594: RTI/1934/00-01F. EPA-600/ 7-8 1-096) Avail: 
NTIS HC A04/MF A01 CSCL 138 

Bench-scale exjzeriments were used to detenmine rates of 
hydrocracking and wet oxidation as a function of process 
conditions and catalyst used A microreactor system, capable of 
holding 1 0 cc of matenal to be screened for catalytic activity, 
was used in the hydrocracking studies Betuerte and alkylated 
benzene compounds were used as model compounds in 
determining the potential of various matenals fo cracking rates. 
Thiophene was used as a model comjiound for catalyst poisoning 
studies Cracking rates were determined for coal-dernred 
materials produced from bituminous and subbituminous coals 
and matenals containing iron and nickel compounds T.M 

N82-11671|fl Environmental Protection Agency. Las Vegas. Nev 
Exposure Assessment Research Div 

GEOTHERMAL ENVIRONMENTAL ASSESSMENT: BEHAV- 
IOR OF SELECTED GEOTHERMAL BRINE CONTAMINANTS 
IN PLANTS AND SOILS Final Report 

K. W. Brown Jun 1981 36 p refs 

(PB81-222333. EPA-600/4-8 1-052) Avail NTIS 

HC A03/MF A01 CSCL 138 

The behavior of selected elements found in the Roosevelt 
Hot Springs KGRA geothermal fluids was investigated in both 
plant and soil systems The kinetics of these potential environmen- 
tal containments were studied by using soil columns and selected 
cultivated and native plant species GRA 

N82'11679|JI PEDCo-Environmental. Inc. Cincinnati. Ohio 

EPA UTIUTY FGD (FLUE GAS DESULFURIZATION) SURVEY 
Quarterly Report, Jan. - Mar. 1981 

M Smith. M Melia. N Gregory, and K Scalf Aug 1981 
308 p refs 

(Contract EPA-68-01-6310) 

(PB81-225773. EPA-600/7-81-012C) Avail NTIS 

HC A14/MF A01 CSCL 138 

Information contributed by the utility industry, process 
suppliers, regulatory agencies, and consulting engineering firms 
IS summarized Domestic FGD systems are tabulated alphabetically 
by development status (operational, under construction, or in 
planning stages), utility company, process supplier, process and 
waste disposal practice Data on boiler design. FGD system 
design, fuel characteristics, and actual performance are presented 
Unit by unit dependendability parameters, and problems and 
solutions associated with the boiler and FGD systems are 
discussed Process flow diagrams and FGD system economic 
data are also presented T.M 

N82-11680 Maryland Univ . College Park 

SELECTED STUDIES OF FOUR HIGH-TEMPERATURE 

AIR-POLLUTION SOURCES Ph.D. Thesis 

Mark Steven Germani 1980 406 p 

Avail. Univ Microfilms Order No 8121096 

The atmospheric emissions of five copper smelters, a coal-fired 
power plant, a municipal incinerator and the Mt Erebus volcano 
in Antarctica were examined Many chalcophilic elements, e g . 
As. Se. Pb. Cd. Zn. W and in. are strongly enriched with respect 
to the Earth’s crustal abundance pattern in particulate material 
emitted from copper smelters Vapor-phase concentrations of 
several 'elements in a high temperature gas stream and tested 
at a coal-fired power plant were determined and compared with 
those from a municipal incinerator The results from the coal-fired 
power plant and incinerator indicate that 5-10 times more Hq 
is emitted from the power plant Particulate and vapor-Erebus 
show large enrichments for many elements, most notably the 
volatile chaicophilic elements. As. Se. In. Cd and Sb. and the 
halogens. F Cl and Br. About 95% of the Q. 24% of the As 
and > 90% of the F are present in the vapor phase High 
concentrations of F are present in the lava lake as evidenced 
by the ratio of Cl to F found in the vapor-phase samples 

‘ Dissert Abstr 


N82-11712||l California Univ. Livermore Lawrence (jvermore 
Lab 

COMPUTER MODELS TO SUPPORT INVESTIGATIONS OF 
SURFACE SUBSIDENCE AND ASSOCIATED GROUND 
MOTION INDUCED BY UNDERGROUND COAL GASIFICA- 
TION 
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R T Langland and B C. Trent (Science Applications. Inc . 
Steamboat Springs. Colo) 1981 14 p refs Presented at the 
7th Ann Underground Coal Conversion Symp . Fallen Leaf Lake. 
Calif. 8-11 Sep 1981 
(Contract W-740S-eng-48) 

IDE81-027131. UCRL-86437. CONF-8 10923-1) Avail NTIS 
HC A02/MF A01 

Two computer codes compare surface subsidence induced 
by underground coal gasification at Hoe Creek. Wyoming, and 
Centralia. Washington Calculations with the STEALTH explicit 
finite-difference code are shown to match equivalent implicit 
finite-elemet method solutions or the removal of underground 
material Effects of removing roof matenal. varying elastic 
constants, investigating thermal shrinkage, and burning multiple 
coal seams are studied A coupled finite-difference continuum 
rigid-block caving code is used to model underground opening 
behavior Numerical techniques agree qualitatively with empiricial 
studies but. so far. underpredict ground surface displacement. 
The two methods, numencal and empirical, are most effective 
when used together It is recommended that the thermal 
characteristics of coal measure rock be investigated and that 
additional calculations be earned out to longer times so that 
cooling influences can be modeled DOE 


N82-11731j)l Massachusetts Inst of Tech. Cambridge 

OCIEANS AND OCEAN CURRENTS: THEIR INFLUENCE 

ON CUMATE 

Reginald E Newell. Long S. Chiu. Wesley Ebisuzaki. Alfredo 
Navato. and Henry 8 Selkirk 1980 56 p refs Presented at 
the Conf on Climate and Offshore Energy Resources. London. 
21 Oct 1980 Sponsored in part by the National Science 
Foundation. Washington. D C. 

(Contract DE-AS02-76EV-1219S) 

(DE81-027263. OOE/EV-12195/41. CONF-8010198-2) Avail 
NTIS HC A04/MF A01 

Particular attention is given to influences that may be related 
to offshore energy generation The role of the ocean currents 
and seasonal, as well as nonseasonal variations, are discussed 
The effects of the Southern Oscillation, a non-seasonal signal in 
the climate system second only to the Ice Ages, are empha- 
sized T M 

N82-11986I PEOCo-Environmental. Inc . Cincinnati. Ohio 

FQDIS PRIMER: MAJOR EQUIPMENT/COMPONENT 

CLASSIFICATIONS, PROBLEM/SOLUTION ACCESS 
CODES, AND DEFINITIONS RELATED TO FGO SYSTEMS 
AS CONTAINED IN THE FLUE GAS DESULFURIZATION 
INFORMATION SYSTEM (FGOIS) 

May 1981 135 p 

(Contract EPA-68-02-3173) 

(PB81-225948) Avail NTIS HC A07/MF A01 CSCL 058 
The major equipment and component classification used in 
the Flue Gas Desulfurization Information system is presented 
Such things as the problem and solution codes used in conjunction 
with the FGD system performance data, as well as definitions 
of common terminology used to describe FGO systems and power 
plants in geneal are included Along with the classifications of 
the various complex equipment items and components that 
comprise FGD systems, brief functional descriptions and 
illustrations are provided GRA 

N82-11988|^ Los Alamos Scientific Lab. N Mex 

NATIONAL COAL-MARKET CONDITIONS FOR THE YEAR 
2000: REGIONAL-ISSUE IDENTIFICATION AND ANALY- 

SIS. HIGH SCENARIO 

Frank Wolak Jul 1981 18 p refs 
(Contract W-7405-eng-36) 

(DE81 -026425, LA-8906-MS) Avail NTIS HC A02/MF A01 
Coal market data inputs necessary to operate the model 
used for the solid-waste impacts of coal-fired electncity production 
are described The R0CKY3 model generated minemouth prices 
and quantities produced for each coal type from each coal supply 
region and the delivered price and' quantity to each coal 
consumption region of each coal type from all of the coal 
supply regions DOE 

N82- 1 1 994*j(l Jet Propulsion Lab, California Inst of Tech. 
Pasadena 

EVALUATION OF THE MICRO-CARBURETOR 


Merkel F Weiss. Robert A Hall, and Steven D Mazor Aug 
1981 83 p refs 

(Contracts NAS7-100. DE-AI01-79CS-50080) 

(NASA-CR- 164958; JPL-Pub-81-75) Avail NTIS 

HC A05/MF A01 CSCL 13F 

A prototype sonic, variable-venturi automotive carburetor 
was evaluated for its effects on vehicle performance, fuel economy, 
and exhaust emissions. A 350 CID Chevrolet Impala vehicle 
was tested on a chassis dynamometer over the 1975 Federal 
Test Procedure, urban driving cycle The Micro-carburetor was 
tested and compared with stock and modified-stock engine 
configurations Subsequently, the test vehicle's performance 
charactenstics were examined with the stock carburetor and again 
with the Micro-carburetor in a senes of on-road driveability tests 
The test engine was then removed from the vehicle and installed 
on an engine dynamometer Engine tests were conducted to 
compare the fuel economy, thermal efficiency, and cylinder-to- 
cylinder mixture distnbution of the Micro-carburetor to that of 
the stock configuration Test results show increases in thermal 
efficiency and improvements in fuel economy at all test 
conditions Improve fuel/air mixture preparation is implied from 
the information presented Further improvements in fuel economy 
and exhaust emissions are possible through a detailed recalibration 
of the Micro-carburetor Author 

N82-11995|jl California Univ . Berkeley Lawrence Berkeley 
Lab 

URBAN ECDSYSTEM AND RESOURCE-CONSERVING 
URBANISM )N THIRD WORLD CITIES 

R L Meier. Sam Berman. Tim Campbell, and Chns Fitzgerald 
Mar 1981 195 p refs > 

(0>ntract W-7405-eng-48) , 

(DEB1-029854. LBL-12640) Avail NTIS HC A09/MF A01 
A comprehensive overview based on urban ecosystems was 
employed in field studies of representative cities in developing 
regions The rising overall demand of cities in the developing 
regions was examined with emphasis on petroleum and caloric 
foodstuffs Policies necessary to conserve energy and to adapt 
to increased costs and the possibility of food and water shortages 
are addressed DOE 

N82-12204jii Starck (Hermann C ) Berlin, Goslar (West Germany). 
Werk Goslar 

DEVELOPMENT OF A PROCESS FOR RECOVERY OF 
VALUABLE COMPONENTS FROM COMPLEX HYDRODE- 
SULFURIZATION CATALYSTS ESPECIALLY TUNGSTEN, 
MOLYBDENUM, VANADIUM. NICKEL AND COBALT Final 
Report 

Bruno Krismer, Hans-Georg Nadler. and Hartmut Pungs Bonn 
Bundesministerium fuer Forschung und Technologie Dec 1980 
20 p In GERMAN. ENGLISH summary Sponsored by 
Bundesministerium fuer Forschung und Technologie 
(BMFT-FB-T-80-186, ISSN-0340-7608) Avail NTIS 

HC A02/MF A01. Fachinformationszentrum. Karlsruhe. West 
Germany DM 4.20 

For the nonpolluting recovery of the valuable components 
W. Mo. Co. Ni and V from complex hydrodesulfurization catalyst 
residues.’ an economical process was developed in which the 
valuable elements are reduced out by carbothermal reactions in 
the electric arc furnace as a first process step The metal obtained 
IS ground, roasted, and the oxides are dissolved in a combined 
acid-base dissolving process The valuable elements are separated 
by liquid-liquid extractio n step s which make it .possible to 
isolate the valuable materials in the desired grade of chemical 
punty Author (ESA) 

N82-12206jtl Ruhrehemie AG. Oberhausen (West Germany) 
Abt Umweltschutz 

THERMAL PROCESSING OF USED CATALYSTS Final 
Report 

Dieter Ernst and Sebastian Sj>eth Bonn Bundesministenum 
fuer Forschung Technologie Dec 1980 24 p refs In GERMAN. 
ENGLISH summary Sponsored by Bundesministerium fuer 
Forschung und Technologie 

(BMFT-FB-T-80-189. ISSN-0340-7608) . Avail NTIS 

HC A02/MF A01. Fachinformationszentrum. Karlsruhe. West 
Germany DM 5,05 

A preliminary treatment of the used catalysts following 
fluidized bed thermal processing is presented It is possible to 
obtain a starting matenal free from organic impunties. which is 
suited to the usual recovery of the valuable comjsonents of the 


16 


01 ENERGY POLICIES AND ENERGY SYSTEMS ANALYSIS 


catalysts In the course of the operation optimization, it was 
possible to successfully complete the feeding of the fluidized 
bed reactor with used catalysts from widely varying sources 
The waste gas purification and fine dust separation comply with 
emission regulations The unit is to be regarded as a demonstration 
plant, especially if waste heat utilization can be integrated to 
improve economic performance Author (ESA) 


N82-12278# Aerospace Corp . El Segundo. Calif Energy and 
Resource Div 

SOLAR HEATING AND COOLING OF BUILDINGS (SHA- 
COB). REQUIREMENTS DEFINITION AND IMPACT 
ANALYSIS-2. VOLUME 1 : ENERGY-CONSERVING DESIGN 
FOR RESIDENTIAL STRUCTURES 

C K Cretcher Nov 1980 140 p refs Sponsored by Electric 
Power Research Inst 
(EPRI Pro| 553-2) 

(0E82-900206. EPRI-EM-1 506-Vol-1 ) Avail NTIS 

HC A07/MF A01 

The impact of stringent energy consenting building standards 
on electric utility service areas and their customers was analyzed 
The demands on the seven broadly representative electric utilities 
were aggregated to represent the total new construction electric 
heating demands in the years 1990 and 2000 to be compared 
to the aggregate obtained similarly for a nominal, less stringent 
standard, viz , ASHRAE 90-75 Results presented include the 
percentage of energy savings achieved in both heating and cooling 
seasons and typical demand profile changes A utility economic 
impact analysis was performed for the cases investigated to 
determine changes in operating costs and potential capacity sales 
A third cost component considered is the incremental cost of 
superinsulation (over ASHRAE 90-751 to the customer The 
aggregate net cost to the utiTity/customer entity is utilized as a 
measure of overall economic benefit DOE 


N82-12283j)l Midwest Research Inst . Golden. Colo Solar 
Energy Research Inst 

COMPARISON OF RESIDENTIAL WINDOW DISTRIBU- 
TIONS AND EFFECTS OF MASS AND INSULATION 

M Hannifan. C Christensen, and R Perkins Jul 1981 7 p 

refs Presented at the 6th National Passive Solar Conf . Portland. 
Oregi 8-12 Sep 1981 

(Contracts OE-AC02-77CH-00178: EG-77-C-01-4042) 
(DE81-027938. SERI/TP-721-1300. CONF-810925-9) Avail 
NTIS HC A02/MF A01 

The energy requirements and comfort implications of various 
window distributions and window areas (representing conven- 
tional. sun-tempered^ and passive solar designs) are investigated 
for single-family residences in Albuquerque. NM. Denver. CO. 
and Madison. Wl Three distinct mass levels ranging from 
lightweight to heavyweight interiors and three distinct insulations 
levels, including energy-conserving, night-insulated. and superin- 
sulated cases, are analyzed Energy requirements are reported 
for residences with electric resistance heating and mechanical 
air conditioning Comfort conditions reported are based on interior 
average air temperatures and mean-squared errors ,D0E 


N82-12403# Weiss Technik GmbH. Reiskirchen (West 
Germany) 

PRACTICAL DEMONSTRATION OF HEAT PUMPS FOR 
UTILIZATION OF ANIMAL-GENERATED HEAT Final 
Report 

Hans-Ulrich Amberg Bonn Bundesministerium fuer Forschung 
und Technologie Sep 1980 47i p refs In GERMAN. ENGLISH 
summary Sponsored by Bundesministerium fuer Forschung und 
Technologie 

(BMFT-FB-T-80-100. ISSN-0340-7608) Avail NTIS 

HC A03/MF A01. Fachinformationszentrum. Karlsruhe. West 
Germany DM 10.30 

Airconditionmg of pigpens to eliminate effects of tempera- 
ture extremes i$ reported A stall air conditioner was, installed 
as heat pump in a pigpen for final fattening The heat, recovered 
from the exhaust air. is supplied to the outside air so that heated 
fresh air is blown into the stall The test was accomplished on 
a farm with intensive pig breeding with 120 preliminary fattening 
places and 240 final fattening places The stall air conditioner 
offers the possibility to attenuate the extreme temperature 
variations during the year Author (ESA) 


N82-12404jfl Eschar Wiss GmbH. Ravensburg (West Germany) 
Abt Papiermaschinen 

AIR CIRCUIT WITH HEATING PUMP Final Report 

Herbert Holik. Hans Joachim Bauder. Hubert Brugger. Anton 
Reinhart, and Kaii-Heinz Spott Bonn Bundesministerium fuer 
Forschung und Technologie Dec 1980 56 p refs In GERMAN. 
ENGLISH summary Sponsored by Bundesministerium fuer 
Forschung und Technologie 

(BMFT-FB-T-80-188. ISSN-0340-7608) Avail NTIS 

HC A04/MF A01. Fachinformationszentrum. Karlsruhe. West 
Germany DM 1 1.80 

A pump which draws energy from exhaust air from a paper 
drying process to heat up the blow air was studied The use of 
a heat pump instead of a steam heated exchanger can reduce 
primary energy consumption for blown air heating by more than 
half and the costs for air heating up to half The amortization 
times for the heat pump extend from 5 to 10 years Since in 
the pulp and paper industry, amortization times of less than 
two years are required for such relatively small investments, the 
heat pump so far is only used to heat blown air under highly 
favorable conditions The rising energy prices shorten the heat 
pump amortization time The 100% fuel price increase brought 
the heat pump with dies el engine d rive already to very favor- 
able amortization times of 2 to 5 years A 20% increase will 
make the heat pump economically advantageous with an 
amortization time between 1 and 2 years Author (ESA) 


N82-12424|)l Unitex Corp. Salt Lake City. Utah 

HIGH -TEMPERATURE COUNTER-FLOW RECUPERATOR 
Final Report 

F Rudloff May 1981 324 p refs 
(Contract DE-AC07-80ID-1 2077) 

(DE81-031923. DOE/CS-12077/T1) Avail NTIS 

HC A14/MF A01 

The commercial potential of a helical recuperator design in 
recovering waste heat from industrial furnaces is reported The 
helical recuperator concept consists of a cylindrical column with 
an interior helical interface which separates the preheat air and 
the combustion gas The column operates in a teer flow mode 
and IS formed from modular sections The material evaluation 
consisted of exposing material samples to a soda-lime glass 
furnace environment for a fifteen week period E C P-3, X-81, 
and Unichrome were the best suited for use in a soda-lime 
environment and ECP-3 was the best candidate with respect to 
manufacturing Two potential design modifications were identified 
a finned design and a double helix design For materials that 
showed the greatest potential for use in the glass environment, 
the double helix design made from ECP-3 was the most 
economical producing payback periods of 6 to 14 years DOE 

N82-12613|)i Washington Univ . Seattle 

CHEMICAL AND GEOCHEMICAL STUDIES OFF THE COAST 
OF WASHINGTON Progress Report, Sep. 1980 - Jul 1981 

R Carpenter, comp Jul 1981 14 p refs 

(DE81-030319, DOE/EV-70024/44) Avail NTIS 

HC A02/MF ADI 

A series of marine chemical and geochemical investigations 
involving both laboratory studies and field studies off the coast 
of Washington is addressed Most of the field work was on the 
Washington continental shelf, slope, and the submarine canyons 
indenting the shelf north of the Columbia River The aim is to 
provide basic data required to characterize underlying chemical 
and physical processes and their rates which control the 
distributions, concentrations, and ultimate fate of some of the 
potentially hazardous agents associated with fossil fuel and/or 
nuclear power production or transportation Laboratory and field 
experiments and theories derived from are used iteratively to 
investigate (1) vertical transfer of trace chemicals from surface 
seawaters to underlying waters and sediments. (2) processes 
which may transfer certain chemicals from sediments back into 
the overlying water column. (3) redox processes which besides 
changing valence states of certain chemicals may alter their 
precipitation/dissolution tendencies, their biological availability 
and/or toxicity, and 141 accumulation histones of potentially 
hazardous chemicals in sediments during the past 100 years 

DOE 

N82-12621j)l Skelly and Loy. Harrisburg. Pa 

FEASIBIUTY ANALYSIS OF TRENCH STRIP AND AUGER 
MINING Summary Report 
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Jun 1981 209 p refs 
(Contract DE-AC01-79ET-1 1268) 

(DE81-027557, DOE/ ET-1 1268/14) Avail NTIS 

HC A10/D/1F A01 

The feasibility of using Trench Strip and Auger Mining as a 
means to extract coal reserves which are presently considered 
uneconomical to mine or which would present undesirable 
environmental effects if extracted using conventional surface 
mining methods is assessed The conclusion is that Trench Strip 
and Auger Mining, when used as a primary mining system, is a 
viable alternative to conventional surface mining Economically, 
a savings in the selling pnce of at least $12 per ton (from $28 
to $16) can be realized with this concept Environmentally, the 
amount of surface area disturbed can be reduced to half, and 
the amount of overburden handled can be reduced to one-seventh 
that of a conventional mine It was also discovered that the 
trench mine gave similar results on certain surface minable 
sites that are economically and environmentally sound DOE 


N82-12526|)l Department of Energy. Washington. D C Assistant 
Administrator for Applied Analysis 

ANALYSIS REPORT: APPLIED ANALYSIS MODEL 

SUMMARIES 

Dec 1980 173 p 

(DE81 -029278. OOE/EIA-0293) Avail NTIS 

HC A08/MF A01 

8rief statements of each model's purpose are presented 
Information on the models' characteristics, uses, and requirements 
IS provided and sources for additional information are reported 

TM 

N82-12679||l Department of Energy. Washington. D C 

DEPARTMENT OF ENERGY PROJECTS Ouartariy Status 
Report 

30 Jun 1981 525 p 

(DE82-000038. DOE/MA-0006/2) Avail NTIS 

HC A22/MF A01 

The report is designed to provide Department of Energy 
(DOE) management with a summary of the important baseline 
data that exists in the DOE project data base This data base is 
maintained chiefly from periodic field management reports required 
by DOE Order 5700 4 Since most of the current estimates in 
this report are from field project managers, they do not necessarily 
have full headquarters approval The current budget data sheet 
estimates that appear in the report are considered appropnate 
for reporting external to the Department DOE 

N82-12680]|l Data Resources. Inc . Lexington. Mass 

MODELS FOR FORECASTING ENERGY USE IN THE US 
FARM SECTOR Final Report 

L R Christensen Electric Power Research Inst Jul 1981 
200 p refs Sponsored by Electric Power Research Inst 
(EPRI Pro] 682-1) 

(DE81-904220. EPRI-EA-1956-Vol-1) Avail NTIS 

HC A09/MF A01 

Econometric models were developed and estimated for the 
purpose of forecasting electricity and petroleum demand in US 
agriculture A structural approach is pursued which takes account 
of the fact that the quantity demanded of any one input is a 
decision made in conjunction with other input decisions Three 
different functional forms of varying degrees of complexity are 
specified for the structural cost function, which describes the 
cost of production as a function of the level of output and 
factor prices Demand for materials (all purchased inputs) is derived 
from these models A separate model which break this demand 
up into demand for the four components of materials is used to 
produce forecasts of electricity and petroleum is a stepwise 
manner DOE 

N82-12681j|l Menx Corp . Wellesley. Mass 
ENERGY CONSERVATION IN DISTILLA'HON Final Report 
T W Mix. J S Dweck. M Weinberg, and R C Armstrong 
Jul 1981 299 p refs 
(Contract DE-AC07-76CS-40259) 

(DE81-028650. DOE/CS-40259/1) Avail. NTIS 

HC A13/MF A01 

An audit of major Industnal and processes and key colums 
in each major process indicated that approximately twoquads of 
energy were consumed for distillation in the US in 1976 Energy 
usage by industry is included: petroleum refinenes. 66% chemical 


(including petrochemical) industry. 29% natural gas liquids 
processing. 5% Techniques and current practices for conserving 
distillation enargy are reviewed, and guidelines indicating those 
process conditons which favor the use of each energy conserving 
technique are enumerated Expressions for payout time for tray 
and control retrofit options are developed based on energy savings 
and increased throughput Calculations for industrial colums 
suggested that both types of retrofits would frequently have 
short (.6 months) payout times based on either criterion 
Extractive distillation is also discussed, and criteria enabling the 
estimation of the energy which may be conserved using this 
technique are developed Good housekeeping practices and field 
techniques for checking the energy efficiency of industrial 
distillations are also discussed DOE 

N82-12682jjl Prototech. Inc . Newton Highlands. Mass 

ENERGY SAVINGS BY MEANS OF FUEL-CELL ELECTRODES 
IN ELECTRO CHEMICAL INDUSTRIES Progress Report. 
1 Feb. - 30 Apr. 1981 

A Bar-Man. Walter Juda. and Brian P Finnigan 31 Jul 1981 
26 p refs 

(Contract DE-AC02-78ET-25309) 

(DE81-030975. DOE/ET-25309/T1 . COO-4881-31) Avail 
NTIS HC A03/MF A01 

Life testing of palladium-loaded and low platinum-loaded 
anodes on type C supports and with type no 01 current collectors 
was continued and terminated Additional life-test data are 
reported for high Pt-loaded and a second low Pt-loaded anode 
The 6 in x 6 in depth cell was operated at reduced hydrogen 
back pressures, and the effect of the resulting flooding of the 
hydrogen chamber upon cell performance was determined 
Furthermore, two 6 in. x 6 in depth cells were fabricated from 
the same type platinum support and current collector, but following 
different preparation procedures Call performance was compared 
at various submergence depths under identical operating 
conditions DOE 

N82-12583jjl Los Alamos Technical Associates. Inc . N Mex 
THE SEVERITY OF INSTITUTIONAL BARRIERS AFFECTING 
ENERGY-FROM-MUNICIPAL-WASTE TECHNOLOGIES 

G E Dials. J M Greenwood. L L Lewis, and E M Cole Jun 
1981 58 p refs Presented at Inst Barriers Assessment 

Workshop. Washington. D C . 19 Feb 1981 Prepared for Argonne 
National Lab . Ill 
(Contract W-31-109-eng-38) 

(DE82-000133. ANL/CNSV-TM-79) Avail NTIS 

HC A04/MF A01 

The results from a workshop during which EMW experts 
were asked to indicate the importance of these barriers are 
summarized The basic results of the workshop participants' scoring 
of the institutional barriers according to their importance are 
described. More elaborete analyses conducted on the workshop 
results are reported A summary of the workshop results and a 
listing of the most important EMW technology/institutional barrier 
combinations are included T.M 

N82-12687|jl Argonne National Lab . Ill Energy and Environmen- 
tal Systems Div 

ASSESSMENT OF THE POTENTIAL OF COAL-FUELED HEAT 
ENGINES IN TOTAL AND INTEGRATED ENERGY SYS- 
TEMS 

J C Bratis. M L Jam. and T J Marciniak Jun 1981 80 p 
refs 

(Contract W-31-109-eng-38) 

IDE82-000169. ANL/FE-81 -56) Avail NTIS 

HC A05/MF A01 

The potential of several prime movers, especially those that 
use coal, for use in total and integrated energy systems in the 
residential and commercial sector was investigated The pnme 
movers considered are diesels. Stirlings, internally and externally 
fired gas turbines, and steam turbines Total energy systems 
based on the prime movers are compared to the conventional 
system for four communities that represent different ratios of 
residential to commercial area The energy savings, environmental 
effects, and economic benefits are shown It is found that for 
both scenanos. neither coal nor oil using total energy systems 
have a definite economic advantage DOE 

N82-12589jjl Department of Energy. Washington. D C Industrial 
Data Systems Div 

NA'nONAL INTERIM ENERGY-CONSUMPTION SURVEY: 
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EXPLORING THE VARIABIUTY IN ENERGY CONSUMP- 
TION 

Robert Latta. Thomas H Woteki. Lynda Carlson. Wendel 
Thompson, and Kenneth Vagts Jul 1981 70 p refs 
IDE81-029910. DOE/EIA-0272) Avail NTIS 

HC A04/MF A01 

Th e var iation in total energy consumption and consumption 
by end use are described The report concentrates on regression 
models for describing the variability in natural gas and electricity 
consumption for households living in single family detached 
houses Semple data and tha subsets used in the analyses are 
described A theoretical model for describing a household's energy 
consumption is presented Graphical summaries of the data which 
serve to explain the specific models fit to the data are also 
presented The empirical models fit to the data, and tha method 
of fitting, are discussed Results, speculation on interpretation of 
the model coefficients, and potential uses of the model are 
summarized DOE 


N82-12S93j^ Rocket Research Corp , Redmond. Wash 

UTIUZATION OF WASTE HEAT FROM MAJOR TRANS- 
FORMER SUBSTATIONS. VOLUME 1: GENERIC STUDY 
Final Report 

N T Christensen Aug 1981 190 p refs Sponsored by 

Electric Power Research Inst 2 Vol 
(EPRI Proj 1274-1) 

(DE81-904212. EPRI-EM-1968-Vol-1) Avail NTIS 

HC A09/MF A01 

Large substation transformers reject substantial thermal 
energy Since these units are usually close-coupled to facilities 
requiring low-temperature thermal energy for space conditioning, 
the ability to recover and efficiently utilize this energy is of 
signihcaritTnterest The intent of this project was to analytically 
evaluate the technical and economic potential of transformer 
waste heat recovery and utilization and verify the analysis with 
subscale testing A general system was designed and optimized 
for the recovery of transformer waste heat Simplified analytical 
techniques were developed to assist utilities in both preliminary 
analysis and detail design analysis of specific systems, including 
system economics Critical component performance parameters 
were identified for the preparation of detailed specifications 
Criteria was established for the specific application of such systems 
through system economics A national mail survey was conducted 
to determine the quantity and usability of transformer waste ^ 
heat in the United States DOe' 

NB2-12B94j)l Rocket Research Corp. Redmond. Wash 

UTILIZATION OF WASTE HEAT FROM MAJOR TRANS- 
FORMER SUBSTATIONS. VOLUME 2: SITE-SPECIFIC 

STUDY Final Report ' 

N T Christensen Aug 1981 93 p Sponsored by Electric 

Power Research Inst 2 Vol 
(EPRI Proj 1274-1) 

(DE81-904236, EPRI-EM-1968-Vol-2) Avail NTIS 

HC A05/MF A01 

The applicability of transformer waste heat utilization was 
examined by analyzing a site-specific application The site is 
located in Seattle. Washington, the energy source is the Broad 
Street Substation and the energy user is the Pacific Science 
Center A description of the system is presented in Section I A 
preliminary heat source/ heat service analysis is given in Section 
II Transformer waste heat availability and system heat demand, 
the thermal performance and hydraulic analysis, overall system 
efficiency, operation flexibility, major component selection, and 
the thermal storage system are discussed The substation site, 
the transmission system, and the retrofit of the Pacific Science 
Center are described System cost details and a cash flow 
projection are given DOE 


N82-12697jtl Commission of the European Communities. 
Luxembourg 

APPLICATION OF DIFFERENT KFA-MODELS IN THE 
FRAMEWORK OF THE ENERGY RESEARCH PROGRAMME 
OF THE EUROPEAN COMMUNITIES Final Report 
1980 98 p refs 

(EUR-6758-EN) Avail NTIS HC A05/MF A01 

Four West German energy models are presented. (1) an 
energy policy to decrease dependence on oil and gas imports. 

(2) fuel parameters of various nuclear power plant systems. 

(3) investments in environmental protection inthe energy sector 


and their effects on the gross national product, and (4) the use 
of FORTRAN in modular dynamic simulation N W 

N82-12604j)l Mid-American Solar Energy Complex. Minneapolis. 
Minn 

WOOD RESOURCES AND UTILIZATION PATTERNS IN THE 
NORTH CENTRAL REGION AND ENERGY NEEDS FOR THE 
MANUFACTURE OF WOOD PRODUCTS 

Steven A Sinclair Mar 1981 37 p refs 

(Contract DE-AC02-79-CS-301 50) 

(DE81-030356, MASEC/R-81-005) Avail NTIS 

HC A03/MF A01 

The resources of the region are discussed on a state-by-state 
basis The discussion of standing timber growth and removal is 
in terms of commercial growing stock, however, the total forest 
biomass may be estimated by simply adding the potential logging 
residue to the growing stock figure The energy needs of various 
wood and paper products, plants, standard industrial classification 
codes 24 and 26, are highlighted In addition, the ability of 
various wood manufacturing facilities to generate their energy 
needs from wood residues and by-products is explored T M 

N82-12613j(l Systems Technology Corp. Xenia. Ohio 

CONVERSION OF MUNICIPAL SOLID WASTE TO ENERGY. 
JACKSONVILLE. FLORIDA. PHASE 1 

Jul 1981 237 p refs 
(Contract DE-AC01 -79CS-0231) 

(DE82-0CX)808, DOE/CS-20231/ 1 ) Avail NTIS 

HC A1 1/MF A01 

The development of new technology and to foster the 
commercialization of innovative concepts for energy recovery from 
municipal solid waste (MSW) was studied A program to 
implement the Scientific energy engineering auger combustion 
system was evaluated The commercial version of the system, 
with a capacity of 350 TPO. was developed The evaluation of 
applying resource recovery involved the determination of (1) 
the amount and characteristics of solid waste. (2) the location 
and requirement of candidate energy customers and materials 
markets, (3) the applicable incineration/ heat recovery and resource 
recovery technologies, and (4) the institutional, legal, and 
environmental requirements for constructing a facility An 
implementation plan is developed to define the specific steps 
required to employ a waste to energy technology DOE 

N82-12621jjl Gersham, Brickner and Bratton. Inc. Washington. 
D C 

WASTE-TO-ENERGY SYSTEMS INSTITUTIONAL BARRIERS 
ASSESSMENT WORKSHOP 

Jun 1981 57 p Workshop Held in Washington, DC, 19 Feb 
1981 Prepared for Argonne National Lab. Ill 
(Contract W-31-109-eng-38) 

(DE82-000098, ANL/CNSV-TM-78) Avail NTIS 

HC A04/MF A01 

Nontechnical institutional barriers affecting implementation 
of the waste to energy technology, priorization, of identifed barriers, 
and utilization of Information and data to formulate an institutional 
research plarr, were identified The following important results 
are recorded for commercialized and noncommercialized combus- 
tor, siting existing laws, multipurisdictional ination, permiles and 
regulations, and the lack of data on environmental impacts DOE 

N82-12636|fl Gilbert Associates. Inc . Reading. Pa 

MODULAR HYDRO DAM APPROACH TO THE ECONOMIC 
DEVELOPMENT OF ULTRA LOW-HEAD HYDROPOWER 

K R 8roome 1981 19 p Presented at the Hydropower 

Conf. Washington. DC, 22 Jun 1981 
(Contract DE-AC07-76ID-01570) 

(DE81-027817, CONF-8106137) Avail NTIS 

HC A02/MF A01 

The jaotential for developing economical new ultra low head 
sites using an innovative concept known as the modular hydro 
dam (MHD) were explored This concept, combines the benefits 
of shop fabrication and installation of equipment in truck 
transportable, waterproof power modules, with prefabricated gate 
sections that can Im located between the power modules The 
technical, economic, environmental, and institutional feasibility 
of the MHD concept are examined Capital and operating costs 
are estimated It is concluded that the potential for power 
generation at ultralow head sites justifies the development of 
the MHD concept DOE 
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N82-12636# Edgerton. Germeshausen and Grier, Inc . Idaho 
Falls. Idaho 

DOE SMALL-HYDROPOWER DEMONSTRATION PRO- 
GRAM 

B N Rinehart and L E Felton Jun 1981 15 p refs Presented 
at Waterpower 1981 Conf, Washington. D C . 22 Jun 1981 
(Contract DE-AC07-76ID-01570) 

(DE81-027819: CONF-8106137-2) Avail NTIS 

HC A02/MF A01 

Hydroelectric power demonstration projects were developed 
at small dams The project methods and results are presented 

SL 


N82-12637jfl Brookhaven National Lab . Upton. N Y Oiv of 
Energy and Economic Analysis 

MODELLING ENERGY-ECONOMIC INTERACTIONS IN 
OEVELOPING COUNTRIES: A UNEAR-PROGRAMMING 

APPROACH 

Peter Meier and Vinod Mubayi 1981 51 p refs Presented 

at the 9th Intern Conf. on Operational Res . Hamburg, 23 Jul. 
1981. sponsored by International Federation of Operations 
Research Societies 
(Contract DE-AC02-76CH-00016I 

(DE81-026048, BNL-29747. CONF-810728-21 Avail NTIS 
HC A04/MF A01 

An energy economic assessment model for application to 
energy assessments in developing countries is described A simple 
comprehensive treatment of the energy sector is emphasized 
The input output model is directly incorporated in the Energy 
system LP The major supply sectors, as well as the major 
energy using industries, are modelled as capacity expansion 
problems, in which explicit distinction is made between capital 
stock and energy flows For most developing countries the notion 
of energy supply curves is far fetched, since energy pnces are 
set by planning authority, not established by market clearing 
equilibrium OOE 


N82-12S41||I Audi NSU Auto Union AG. Nackarsulm (West 
Germany) Entwicklung Nackarsulm 

FUEL SAVINGS IN HOT WATER HEATING PLANTS BY 
APPLICATION OF HEAT PUMPS OPERATED WITH 
NATURAL GAS (NATURAL GAS HEAT PUMP). PROJECT: 
GAS ENGINE Final Report 

Klaus Wissler Bonn Bundesministerium fuer Forschung und 
Technologie Dec 1980 61 p refs In GERMAN. ENGLISH 
summary Sponsored by Bundesministerium fuer Forschung und 
Technologie 

(BMFT-FB-T-80-125. ISSN-0340-7608) Avail. NTIS 

HC A04/MF A01. Fachinformationszentrum. Karlsruhe. West 
Germany DM 11.60 

Energy consumption in residential heating using a heat pump 
driven by an internal combustion engine is discussed A natural 
gas rotary engine was developed as a drive unit for a heat 
pump with 120 to 150 kW heating capacity The engine was 
derived from an automotive prototype engine, it had an output 
of 50 kW at 6000 rpm The efficiency was improved by an 
increased compression ratio and a rotor recess suitable for natural 
gas operation The engine used specially developed spark plugs 
and high performance lubrication oil To obtain longevity, the 
trochoid surface and the side housing surface were coated with 
a plasma spray wear coating, ceramic apex seals were used 
and the accessories were redesigned Author (ESA) 


N82-12650 California Univ . Los Angeles 
A COMPUTER SIMULATION MODEUNG STUDY TO 
PREDICT AIR QUAUTY IMPACTS FROM A 600 MW 
COAL-FIRED POWER PLANT Ph.D. Thmis 

Gary Van Jandegian 1981 255 p 

Avail Univ Microfilms Order No 8120979 

A computer simulation modeling study was conducted to 
predict sulfur dioxide ambient air quality impacts resulting from 
the operation of a 500 megawatt coal-fired power plant expansion 
in the Trombay area of Bombay. India The AQUAL. a multiple 
source Gaussian plume dispersion model employs diffusion 
coefficients and plume nse equations and predicts maximum 
and average 3 hour and 24 hour ground level pollutant 
concentratfons for up to 250 receptor jxiints within 20 Idlometers 
of a power plant stack(s) Results of the modeling exercises are 
used to recommend proper S02 controls such as flue gas 


desulfurization, fuel switching to low sulfur oil and natural gas. 
etc Dissert Abstr 

N82-12667*|jl Mechanical Technology. Inc. Latham. N Y 

ELECTRIC AND HYBRID VEHICLES ENVIRONMENTAL 
CONTROL SUBSYSTEM STUDY Final Technical Report 

15 May 1981 288 p refs Sponsored in part by DOE Prepared 
for JPL 

(Contract JPL-955682) 

(NaSA-CR- 164995. JPL-9950-570, MTI-81TR36) Avail NTIS 
HC A13/MF A01 CSCL 138 

An environmental control subsystem (ECS) in the passenger 
compartment of electric and hybrid vehicles is studied Venous 
methods of obtaining the desired temperature control for the 
battery pack is also studied The functional requirements of ECS 
equipment is defined Following categorization by methodology, 
technology availability and nsk. all viable ECS concepts are 
evaluated Each is assessed independently for benefits versus 
nsk, as well as for its feasibility to short, intermediate and long 
term product development. Selection of the preferred concept is 
made against these requirements, as well as the study's major 
goal of providing safe, highly efficient and thermally confortable 
ECS equipment S L 

N82-12668*j|l TRW. Inc . McLean. Va Energy Systems Planning 
Div 

ELECTRIC AND HYBRID VEHICLE ENVIRONMENTAL 
CONTROL SUBSYSTEM STUDY Final Report 

Kenneth L Heitner 4 Dec. 1980 198 p refs Sponsored in 
part by DOE Prepared for JPL 
(Contract JPL-955683) 

(NASA-CR- 164996. JPL-9950-569: Rept-97649-E005-UX-02) 
Avail NTIS HC A09/MF A01 CSCL 138 

An environmental control subsystem (ECS) in electric and 
hybnd vehicles is studied. A combination of a combustion heater 
and gasoline engine (Otto cycle) driven vapor compression air 
conditioner is selected The combustion heater, the small gasoline 
engine, and the vapor compression air conditioner are commercially 
available. These technologies have good cost and performance 
characteristics. The cost for this ECS is relatively close to the 
cost of current ECS's Its effect on the vehicle's propulsion battery 
Is minimal and the ECS size and weight do not have significant 
impact on the vehicle's range S.L 

N82-12e60|)l Aerospace Corp., Germantown. Md 

ENERGY TECHNOLOGIES AND THE ENVIRONMENT. 
ENVIRONMENTAL INFORMATION HANDBOOK 

Jun 1981 515 p refs 
(Contract DE-AT03-76EV-74010) 

(DE81 -029809. DOE/EP-0026) Avail NTIS 

HC A22/MF A01 

Information on the environmental consequences of energy 
technologies that will be in use during the next 20 years are 
reviewed. Information on environmental issues, control technolo- 
gies, and energy production and conservation processes is 
discussed References are given for the statements, data, and 
conclusions Environmental aspects of energy technologies and 
references that can be relied upon through changing policies 
and changing world energy pnces are presented. DOE 

N82-12661|fl Bioassay Systems Corp. Woburn. Mass 

DEVELOPMENT OF TESTING PROCEDURES AND BISUO- 
GRAPHIC INFORMATION RELEVANT TO THE TESTING OF 
SOUD WASTES RESULTING FROM SYNTHETIC FUELS 
PRODUCTION Progiaaa Report, 1 Apr. - 30 Jun. 1981 
J M Smith and D. M Hanson Jun 1981 17 p refs 

(Contract DE-AC22-80PC-30098) 

(DE81-030822. D0E/PC-30098/T2) Avail NTIS 

HC A02/MF A01 

The data tables outlining wnich bioassay procedures were 
applied to various synfuel wastes were finalized Justification for 
each of the assays (Health and Ecological Effects) proposed In 
the test battery were written In addition, the extraction and 
assay schedules were developed for Task 3 OOE 

N82-12667jfl Energy and Environmental Analysis. Inc . Arlington, 
Va 

IMPACT OF FUEL-ECONOMY SHORTFALL: TRENDS IN 

TECHNOLOGY-WEIGH'TED EPA VERSUS ON-ROAD MPG. 
PERIODIC ANALYSIS MEMORANDUM NO. 1 
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1 Apr 1981 23 p refs 
(Contract DE-AC01-79PE-70032) 

(DE81-030841, D0E/PE-70032/T1) Avail NTIS 

HC A02/MF A01 

The fuel consumption impacts of revised estimates of the 
shortfall between the EPA-measured and on-road fuel economy 
of light-duty vghi6les (passenger cars and light-duty trucks less 
than 8500 lbs GVW) are examined The analysis uses the DOE 
Highway Fuel Consumption model to project fuel demand The 
technologies and technology-specific shortfall relations are 
examined The procedure used to develop aggregate technology- 
weighted fuel economy shortfall relations for the Highway Fuel 
Consumption model is outlined The fuel demand impacts of 
alternative assumptions regarding technology-specific shortfall are 
compared DOE 

N82-12671j|l Aerospace Corp . Germantown. Md 

TECHNOLOGY CHARACTERIZATIONS: ENVIRONMENTAL 
INFORMATION HANDBOOK. SECOND EDITION 

Jun 1981 340 p refs 

(Contracts DE-AT03-76EV-74010. DE-AC01-81EV-10450) 
(DE81-029993. DOE/EP-0028) Avail NTIS 

HC A15/MF A01 

Environmental characterization information for a range of 
energy supply systems is presented Environmental residuals and 
physical resource requirements are the principal information 
provided The specific energy technologies included are nuclear, 
petroleum, natural gas, synthetic fuels, coal, solar, geothermal, 
and hydroelectric Each technology is characterized in terms of 
the resources required, costs, residuals released, energy products, 
and occupational safety and health data The information is 
based on a facility of particular size and design, with the data 
presented on the basis of annual quantities or total facility lifetime 
quantities (e g . construction materials), as appropriate In addition, 
the data are normalized to 1 trillion Btu energy output to facilitate 
cross technology comparison and use of the data in computerized 
data bases DOE 


N82- 12673# Bioassay Systems Corp. Woburn. Mass 

DEVELOPMENT OF TESTING PROCEDURES AND BIBUO- 
GRAPHIC INFORMATION RELEVANT TO THE TESTING OF 
SOUO WASTES RESULTING FROM SYNTHETIC-FUELS 
PRODUCTION Technical Progress Report, 30 Dee. 1S80 • 
31 Mar. 1981 

James M Smith and Douglas M Hanson Mar 1981 25 p 

refs 

(Contract DE-AC22-80PC-30098) 

(DE81-030671. D0E/PC-30098/T1) Avail. NTIS 

HC A02/MF A01 

A bibliography containing over 80 references on matenal 
pertinent to the biological testing of snyfuel products is presented 
along with a compedium of information on bioassays performed 
on all synfuel materials within the last ten years A sample 
preparation procedure useful in extracting substances for bioassay 
testing and a bioassay test battery suitable for testing synfuel 
solid wastes are described DOE 

NB2- 12674# Oak Ridge National Lab. Tenn Chemical 
Technology Div 

KINETICS OF WET OXIDATION OF BIOLOGICAL SLUDGES 
FROM COAL-CONVERSION WASTEWATER TREATMENT 

R K Helling. M K Strobel. and R J Torres Sep 1981 55 p. 
refs 

(Contract W-7405-eng-26) 

(DE82-000525. ORNL/MIT-332) Avail NTIS 

HC A04/MF A01 

Combustible organics in aqueous solutions or suspensions, 
which are characteristic of waste aqueous solutions or suspen- 
sions. which are characteristics of waste treatment effluent from 
coal liquefaction, may be treatable by wet oxidation The wet 
oxidation of model compounds (phenol in water or phenol m 
municipal waste sludge) in a batch autoclave reactor was found 
to proceed rapidly to 99% conversion in less than 15 mm for 
temperatures between 185 and 2300C. oxygen pressures between 
2000 and 1300 psig. and initial phenol concentrations of 2 5. 
10. and 50 g/L The reaction occurs in three phases a slow 
induction period, a fast first-order reaction with a low activation 
energy of 4 9 kcal/gmol. followed by a slow first-order reaction 
During the reaction a variety of colored intermediates (catechol, 
succinic acid, hydroquinine) form It is postulated that the fast 


portion of the reaction sequence follows free-radical mechan- 
ism DOE 

N82-12675# Zawadzki (Edward A ) Ltd . McMurray. Pa 

PREUMINARY STUDY: USE OF LOW-SULFUR COAL AND 
COAL CLEANING IN CONTROL OF ACID RAIN 
May 1981 38 p 
(Contract DE-AC21-80MC-14784) 

(DE81-028930. D0E/MC-14784/T1) Avail NTIS 

HC A03/MF A01 

The acid rain problem and the feasibility of various control 
techniques are addressed Two strategies that are proposed for 
control of acid rain, are considered. (1) use of naturally occurring 
low-sulfur coal, and (2) cleaning of raw coal in preparation plants 
pnor to firing The distribution and ownership of the US coal 
reserves are discussed with emphasis on the reserves having 
low sulfur content Some of the basic constraints on the availability 
and use of low-sulfur coals by utilities are enumerated A 
preliminary estimate of the sulfur reduction potential of US coals 
achievable by coal preparation is presented Also included are a 
bnef analysis of coal cleaning costs and the effects of coal 
cleaning on other aspects of acid ram control DOE 

NB2-12680# New Mexico State Univ . Las Cruces 

ASSESSMENT OF WATER SUPPLY CONTAMINATION DUE 
TO UNDERGROUND COAL GASIFICATION 

Thomas M Niemczyk and Edward A Walters Dec 1980 
1 05 p refs Prepared in cooperation with New Mexico Univ . 
Albuquerque. 

(PB81-209215. WRRI-128. W81-03269. 
0WRT-B-061-NMEX(D) Avail NTIS HC A06/MF A01 CSCL 
13B 

The potential for pollution by metal ions of groundwater as 
a coitsequence of proposed underground coal gasification was 
assessed focusing on subbituminous coal of the San Juan Basin 
in northwestern New Mexico Baseline results for major and 
trace metal analysis of groundwater and minerals, anionic analyses, 
and trace organic analyses of groundwater are presented GRA 


N82-1276B# Oak Ridge National Lab. Tenn 

OVERVIEW OF THE BIOMEDICAL AND ENVIRONMENTAL 
PROGRAMS AT THE OAK RIDGE NATIONAL LABORA- 
TORY 

H A Pfuderer. comp and J B Moody, comp Jul 1981 
62 pi 

(Contract W-7405-eng-26) 

(DE81 -027864. ORNL-5806) Avail NTIS HC A04/MF A01 
Biomedical and environmental research, to provide information 
on environmental, health, and safety considerations, which can 
be utilized in the formulation and implementation of energy 
technology decisions is discussed Information for the understand- 
ing of short term and long term consequences of processes in 
new energy technologies were researched The mechanisms 
responsible for biological and ecological damage caused by 
substances associated with energy production and repair 
mechanisms are investigated DOE 

N82-12766# Texas A&M Univ . College Station Dept of 
Chemistry. Medical Microbiology and Immunology 

IDENTIFICATION AND TOXICITY OF FRACTIONATED- 
8HALE-OIL COMPONENTS 

K Wittnebel. D. C Shelly, C-N Ho, I M Warner, and J M 
Quarles 1981 17 p refs 
(Contract DE-AS05-80EV-10404) 

,(DE81 -028460, D0E/EV-10404/T1) Avail NTIS 

HC A02/MF A01 

A procedure for the separation and identification of polynuclear 
aromatic hydrocarbons (PNAs) is presented This procedure 
comprises two steps First, the shale oil is separated into fractions 
according to ring size on a Chromosorb LC-9 normal phase 
column Then each of these fractions are separated into individual 
components and identified using an analytical reversed-phase 
Ultrasphere ODS 5 micrometer column In addition, toxicity studies 
are carried out on each fraction obtained from the amine column 
to indicate which class of PNAs warrants special attention and 
analysis The results of this approach are reported T M 


N82-12842# Brookhaven National Lab . Upton, N Y 

PROJECT IMPACT ANALYSIS AS AN OPTIMAL CONTROL 
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PROBLEM 

G. AnandaUngam 1981 43 p refs Presented at the Joint 

Meeting of the Inst of Management Sci and Operations Res 
Soc. Toronto. 3-6 May 1981 
(Contract DE-AC02-76CH-0001 6) 

(DE81-028465. BNL-29881. CONF-8 10542-5) Avail NTIS 
HC A03/MF AOl 

The effects of a major investment project on a multi-sector 
less developed economy are analyzed Single investment projects 
with external effects reaching across the entire economy are 
frequently encountered in developing countries The Mahaweli 
Ganga development project in Sri Lanka, a multi-dam irrigation 
and hydroelectric power project is evaluated The Mahaweli 
project calls for an annual investment level, in 1970 prices, of 
SI 50 million over a period of six years, which is 50 percent of 
the annual expenditure of the government The project requires 
a large fraction of total investment over a medium term planning 
period and materially alters the existing supply and demand for 
major goods and services The project is sufficiently large that 
Its effect IS economy-wide The model used is a dynamic 
input-output optimizing model having the mathematical structure 
of an optimal control problem DOE 

N82-12924|jl Oak Ridge National Lab . Tenn 

LOW-LEVEL RADIOACTIVE WASTE: AN INTRODUCTORY 
OVERVIEW 

H W Godbee and A H Kibbey 1981 9 p Presented at the 
ASME Short Course on Radioactive Waste Management for NucI 
Power Reactors and Other Facilities. Alexandria. Va . 13-17 July. 
1981 

(Contract W-7405-eng-26) 

(DE81-026334. CONF-810733-1 ) Avail. NTIS 

HC A02/MF AOl 

In 1980. the accumulated volume of buried low-level waste 
(LLW) in the United States amounted to over 92.000 cu m Of 
this, 49.700 cu m was attributed to the US commercial fuel 
cycle. 36.400 cu m to institutional and industrial, and 76.300 cu 
m to government activities. In addition, there was another 6500 
cu m of LLW sent to commercial bunal grounds from government 
agencies or other licensed activities (e g , fabrication of fuel for 
foreign reactors) If no more land is licensed for commercial 
burial, Barnwell with its limited waste acceptance will be the 
only site still operating in the year 2000. Of the DOE sites, 
only NTS and Hanford will have ample land All the other 
principal DOE sites except lASL will be exhausted and this site 
will have about 7 of usable land left DOE 


NB2-13014^ Systems Control. Inc. West Palm Beach. Fla 
Technology Industries Div 

ANALYSIS OF INTEGRATED FUEL-EFFICIENT, LOW-NOISE 
PROCEDURES IN TERMINAL-AREA OPERATIONS 

J B McKinley Jan 1981 125 p refs 
(Contract DE-AC01-80CS-50141) 

(DE81-029833: D0E/CS-50141/T1) Avail' NTIS 

HC A06/MF AOl 

The specific aviation energy conservation issues, terminal 
area fuel consen/ation and airport noise level relationships, are 
investigated The potential fuel savings and noise level reduction 
in the Los Angeles International (LAX) terminal area between 
1980 and 1990 attributable to compliance with the noise 
requirements of FAR Part 36 were quantified These savings 
are due to the retiring, retrofiting and re-engining of older 
narrow-body aircraft (DC-8. 8707. etc) and the growth of wide 
body aircraft operations (DC-10. 8747, 8767, etc ) Current noise 
abatement procedures that could be relaxed without adversely 
impacting current (1980) noise levels, and at the same time 
conserving additional fuel Two FAA computer models were used 
The Integrated Noise Model (INM) Version 2 7, was used for 
noise analysis, and INKMOD. a preliminary fuel burn model, for 
the fuel analysis The results of this detailed analysis revealed 
that due to the changing aircraft mix at LAX to include more 
wide body aircraft and fewer narrow body aircraft operations, 
airport noise level will decrease by 8 5 and 9 2 square miles on 
the 75 Ldn contour for 1985 and 1990. respectively, from the 
1980 baseline DOE 

N82-13018jjl Corporate-Tech Planning. Inc . Waltham. Mass 

AUGMENTATION OF RESEARCH AND ANALYSIS CAP- 
ABIUTIES FOR TIMELY SUPPORT OF AUTOMOTIVE FUEL 
ECONOMY ACTIVITIES. VOLUME 1: SUMMARY Final 
Report. Dec. 1977 - Nov. 1979 


Theodore Taylor. Jr Dec 1980 43 p 3 Vol 
(Contract DOT-HS-7-01789) 

(PB81-219479, DOT-HS-805903) Avail NTIS 

HC A03/MF AOl. also available in set of 3 reports HC E15 
as PB81-219461 CSCL 13F 

A senes of research tasks were undertaken to assess the 
potential fuel economy improvements for passenger cars and 
light trucks dunng the 1980 to 1985 time frame, and later to 
1 990 Specific subject areas of investigation include, spark ignition 
engine improvements, fuel economy potential of aternate engines; 
reductions in tire rolling resistance, aerodynamic drag, and engine 
friction (through improved lubricants), weight reduction of 
domestic and certain import passenger vehicles, including a 
teardown of a Chrysler - Dodge Omni for an analysis of materials 
and weight and a technology assessment of carbon composites 
as a future substitute matenals Manufactunng and consumer 
costs for the fuel economy improvement areas identified, 
identification of unregulated diesel emission problem areas in 
need of research and a determination of the cost benefits of 
petroleum conservation by means other than fuel economy 
standards are included. GRA 

N82-13019jjl Corporate-Tech Planning. Inc . Waltham. Mass 

AUGMENTATION OF RESEARCH AND ANALYSIS CAP- 
ABIUTIES FOR TIMELY SUPPORT OF AUTOMOTIVE FUEL 
ECONOMY ACTIVITIES. VOLUME 2; APPENDICES A 
THROUGH C Final Report 

Theodore Taylor. Jr Dec 1980 220 p 3 Vol 
(Contract DOT-HS-7-01789) 

(PB8 1-2 19487. DOT-HS-805904) Avail NTIS 

HC A10/MF AOl. also available in set of 3 reports HC El 5 
as PB81-219461 CSCL 13F 

The potential fuel economy improvements for passenoer cars 
and light trucks during the 1980 to 1985 time frame, and later 
to 1 990 were assessed Automotive technology, product planning, 
manufacturing costs and transportation energy economics were 
addressed. Tire rolling resistance, aerodynamic drag, and improved 
lubncations are covered along with manufacturing and consumer 
costs, unregulated diesel emission research, and alternate means 
of petroleum conservation GRA 


NB2-13020jjl Corporate-Tech Planning. Inc.. Waltham. Mass. 

AUGMENTATION OF RESEARCH AND ANALYSIS CAP- 
ABIUTIES FOR TIMELY SUPPORT OF AUTOMOTIVE FUEL 
ECONOMY ACTIVITIES. VOLUME 3: APPENDIX D Final 
Report, Dec. 1977 - Nov. 1979 

Theodore Taylor. Jr Dec 1980 204 p refs 3 Vol 
(Contract DOT-HS-7-01789) 

(PB81-219495; ,DOT-HS-805905) Avail NTIS 

HC-A40/MF AOl. also available in set of 3 reports HC El 5 
as PB81-219461 CSCL 13F 

Alternative means of petroleum conservation were surveyed 
and a preliminary estimate of their possible costs and benefits 
was derived The potential for petroleum conservation was 
analyzed for each sector of the economy These include electric 
utilities, residential and commercial buildings, selected industries, 
and nonautomotive industries GRA 


NB2-13191jjl Ames Lab. lows 

POWER-PLANT FLY-ASH UTiUZATiON: A CHEMICAL- 

PROCESSING PERSPECTIVE 

G Burnet and M J Murtha 1981 12 p refs Presented at 

the Portland Cement Assoc Conf on Manufacturing Process. 
Albuquerque. N Mex . 14-15 Jan 1981 Prepared jointly with 
lows State Univ of Science and Technology 
(Contract W-7504-eng-82) 

(DE81-025452. IS-M-321, CONF-8101 5 1 - 1 ) Avail NTIS 
HC A02/MF AOl 

Solid wastes from coal combustion, including fly ash. are 
classified as hazardous under present EPA definitions Research 
on fly ash utilization including extraction of metals and uses for 
orocess residues is discussed One process investigated uses a 
lime-soda sinter method to form soluble aluminate compouuos 
from mixtures of fly ash. limestone, and soda ash The aluminates 
are extracted, treated to remove silicates, and precipitated the 
precipitate is calcined to metallurgical grade alumina The extract 
residue shows promise as a raw material for the production of 
Portland cement Process economics, effects of alumina and silica 
contents of the fly ash. smtenng temperatures and time, and 
sales credits for by-products are discussed DOE 
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N82-13192# AeroChem Research Labs . Inc . Princeton, N J 

RATE COEFFICIENTS OF COMBUSTION/FUEL CONVER- 
SION reactions by high-temperature photochem- 
istry Progress Report. 1 Sep. 1980 - 30 Jun. 1981 

William Felder Jul 1981 7 p refs 
(Contract DE-AC02-77ER-04169) 

(DE81-027965. D0E/ER-04169/T1 . AeroChem-TN-219. 
COO-4169-6) Avail NTIS HC A02/MF A01 

Reliable kinetic data on isolated elemetary combustion 
reactions spanning a broad temperature range are required for 
modeling and scaling studies and reducing the pollutant formation 
from fossil-fuel burning devices A new technique. High Tem- 
perature Photochemistry (HTP) combines the technology of the 
High-Temperature Fast-Flow Reactors developed to study kinetics 
of metal atom/ oxide reactions with the flash photolysis technique 
Aspect of a partially complete HTP study on chemical reactions 
CH3 oxidation by 02 and 0 atoms are presented DOE 

N82-13243*! Engineering Societies Commission on Energy, 
Inc . Washington. 0 C 

BARRIERS TO THE UTILIZATION OF SYNTHETIC FUELS 
FOR TRANSPORTATION Final Report 

Harry W Parker and Matthew J Reilly Oct 1981 25 p 
(NASA Order C-57307-D, Contract DE-AI01-81CS-50006) 
(NASA-CR-165517. DOE/NASA-7307/ 1 ) Avail NTIS 
HC A02/MF A01 CSCL 210 

The principal types of engines for transportation uses are 
reviewed and the specifications for conventional fuels are 
compared with specifications for synthetic fuels Synfuel processes 
nearing the commercialization phase are reviewed The barriers 
to using synfuels can be classified into four groups technical, 
such as the uncertainty that a new engine design can satisfy 
the desired performance criteria, environmental, such as the risk 
that the engine emissions cannot meet the applicable environmen- 
tal standards, economic, including the cost of using a synfuel 
relative to conventional transportation fuels, and market, 
involving market penetration by offering new engines, establishing 
new distribution systems and/or changing user expectations 

TM 

N82-13266||l Compuoller General of the United States. 
Washington. 0 C 

NATURAL GAS PLAN NEEDED TO PROVIDE GREATER 
PROTECTION FOR HIGH-PRIORITY AND CRITICAL USES 
Report to the Congress 

23 Mar 1981 57 p 

(PB81 -228488. EMD-81-27) Avail NTIS HC A04/MF A01 
CSCL 21 D 

Natural gas legislation and programs implemented over the 
past decade and currently ongoing at the Federal, state, and 
local levels are discussed Some of the shortcomings, in- 
consistencies. and incompatibilities between legislative intent and 
program implementation at the various levels are highlighted 

GRA 

N82- 13266# Bechtel Power Corp . San Francisco. Calif 

ENVIRONMENTAL AND ECONOMIC COMPARISON OF 
ADVANCED PROCESSES FOR CONVERSION OF COAL AND 
BIOMASS INTO CLEAN ENERGY Final Report, Sep. 
1977 - Dec. 1978 

R A Stenzel. B T Kown, M C Weekes, J D Ruby, 8 R 
Gilbert. C M Harper. Y G Yim. and R T Milligan Aug 1981 
402 p refs 

(Contract EPA-68-02-2616) 

(PB81-234239. EPA-600/7-81-133) Avail NTIS 

HC A16/MF A01 CSCL 21 D 

Biomass and coal conversion into clean energy is compared 
on an economic and environmental basis in three regional 
scenarios (1) electric power from direct combustion of wood 
versus conventional coal combustion, (21 synthetic pipeline gas 
from anaerobic digestion of wheat straw and manure versus 
high-Btu gasification of coal (HYGAS). and (3) synthetic fuel oil 
from wood liquefaction versus coal liquefaction (H-Coal) 
Conceptual commercial-scale plants are described Capital and 
operating costs are presented for each of the six plants, and 
the biomass versus coal economics are compared General 
environmental impacts of biomass and coal resource collection 
are assessed and compared in the scenario contexts GRA 

N82- 13263# California Univ , Livermore Lawrence Livermore 
Lab 


ULTIMATE IN BUILDING ENERGY ANALYSIS: DOE-2 AND 
BLAST 

B D Hunn 1981 33 p refs Presented at the Symp Energy 
and Big Building Design. Philadelphia. 25-26 May 1981 
Submitted for publication 
(Contract W-7405-eng-36) 

(DE81-028703. LA-UR-81-2288. CONF-8105 1 07- 1 ) Avail 
NTIS HC A03/MF A01 

The OOE-2 and BLAST computer programs are investigated 
in terms of their usefulness in building energy analysis DOE-2 
and BLAST are generally classed as high-level, computer-dynamic 
methods that are based on hour-by-hour computation The 
characteristics of DOE-2 and BLAST are discussed with emphasis 
on their solar simulation features, and their capabilities are 
contrasted and related Typical applications of the programs to 
the retrofit of existing buildings and the design of new buildings, 
are presented The passive solar retrofit of an office building, 
the use of DOE-2 as a predesign analysis tool, and the use of 
BLAST in a research and development application are all described 
Future directions in research and development needs for high 
level building energy analysis tools and the progress being made 
toward increased use of these tools are discussed DOE 


N82-13267# Connecticut Dept of Transportation. Wethersfield 

CONSTRUCTION OF A RECYCLED PORTLAND CEMENT 
CONCRETE PAVEMENT Construction Report, Oct. 1979 - 
May 1980 

Keith R Lane Sep 1980 43 p refs 
(HPR Proj 646) 

(PB81-233553. FHWA/CT-80/12, Rept-646-1-80-12) Avail 
NTIS HC A03/MF A01 CSCL 13B 

Connecticut's first experience with Portland cement conc- 
rete recycling is described The test location was on 1-84 in 
Waterbury. a major expressway which required extensive 
realignment and widening The primary concern was to obtain 
the technical expertise to design and place a recycled pavement 
Secondary factors also investigated were the analysis of 
environmental, economic and energy factors relative to the option 
of recycling or nev» bunstruction of a' portlana cement concrete 
pavement GRA 

N82-13392# Foster-Miller Associates. Inc . Waltham. Mass 
DESIGN AND DEVELOPMENT OF A RECIPROCATING 
LOW-TEMPERATURE FREON EXPANDER 

S. J Hynek. A C Han/ey, R L Dernier, D H Walker, and H 
H Fuller 1981 17 p Presented at the Inter- Soc Energy 

Conversion Eng (^nf. Atlanta. 9-14 Aug 1981 
(Contract W-7405-eng-26) 

(DE81 -028609. CONF-810812-34) Avail NTIS 

HC A02/MF A01 

The design and development of a 20-ton refrigeration system 
to be powered by 140 F waste hot water is described The 
system consists of a Rankine cycle driving a reverse- Rankine 
cycle, integrated in that they share a common working fluid, a 
common condenser, and a common crankcase housing the 
expander and compressor A reciprocating single-acting counter- 
low expander provides a combination of high efficiency in the 
desired capacity range, modularity, and adaptability to existing 
compressors Because the temperatures and pressures of the 
Rankine cycle fell within the design envelope of a standard 
refrigeration compressor, the compressor and expander could be 
housed within the seme crankcase by converting some of the 
compressor cylinders to expander cylinders by replacing the 
cylinder heads DOE 


N82-13436# Department of Energy. Bartlesville. Okla 

PERFORMANCE CHARACTERISTICS OF AUTOMOTIVE 
ENGINES IN THE UNITED STATES, THIRD SERIES: 1977 
CHRYSLER 318 CID (6.2L), 2V Interim Report 

D E Koehler. W F Marshall, and K R. Stamper Jun. 1981 

60 p 

(PB81-233025. OOT-TSC-NHTSA-81-6; BETC/OP-79/2; 
OOT-HS-805814. Rept-13) Avail NTIS HC A04/MF A01 
CSCL 21 G 

Dynamometer tests of a 1977 Chrysler 318 CID engine to 
determine fuel consumption and emissions (hydrocarbon, carbon 
monoxide, oxides of nitrogen) at steady state engine operating 
modes were performed Engine performance data for estimating 
emissions and fuel economv for vaned engine service and duty 
were obtained Basic engine characteristic data required as 
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input for engineenng calculations involving ground transportation 
are provided. GRA 

N82-13489|^ Bureau of Mines. Pittsburgh. Pa Research 

Center 

SUPPRESSION OF COAL DUST EXPLOSION BY WATER 
BARRIER IN A CONVEYOR BELT ENTRY 

I Uebman and J K Richmond Jun 1981 34 p refs 
(PBS 1-233306. BM-RI-8538) Avail NTIS HC A03/MF A01 
CSCL 081 

Experiments on coal dust explosion suppression were 
conducted in a simulated working mine environment It was 
shown that a coal dust explosion can be readily initiated in a 
conveyor belt entry and the explosion can spread into adjacent 
entries through opened crosscuts to propagate for long distances 
even though the adjacent entries are rock ducted Passive water 
barriers are effective in suppressing explosions on a beltway, 
however, barrier efficiency is reduced by opened crosscuts It is 
indicated that the beltway barrier should have continuous rows 
of water filled tubs covering long distances along the entry GRA 


N82-13493*# Jet Propulsion Lab . California Inst of Tech . 
Pasadena 

A PRELIMINARY ESTIMATE OF FUTURE COMMUNICA- 
TIONS TRAFFIC FOR THE ELECTRIC POWER SYSTEM 

Roger M Barnett 15 Oct 1981 73 p refs 
(Contracts NAS7-KX). DE-AI01 -79ET-29372) 
(NASA-CR-165015. JPL-Pub-81-41 . DOE/ET- 29372/2) Avail 
NTIS HC A04/MF A01 CSCL 10B 

Diverse new generator technologies using renewable energy, 
and to improve operational efficiency throughout the existing 
electric jaower systems are presented A description of a model 
utility and the information transfer requirements imposed by 
incorporation of dispersed ' storage and generation technologies 
and implementation of more extensive energy management are 
estimated An example of possible traffic for an assumed system, 
and an approach that can be applied to other systems, control 
configurations, or dispersed storage and generation penetrations 
IS provitled E A K 

N82-13612jf> Applied Physics Lab. Johns Hopkins Unni. Laurel. 
Md 

ALTERNATE HYBRID POWER SOURCES FOR REMOTE SITE 
APPUCATIONS Final Report, Fab. 1980 - Feb. 1981 

W Richard Powell. Robert J Taylor. J L Baron. E E Mengel. 
and J C Ray Feb 1981 229 p refs 
(Contracts N00024-78-C-5384. MIPR-Z-70099) 

(AD-A099471. USCG-D-06-81) Avail NTIS 

HCA11/MFA01 CSCL 10/2 

Operation of diesel electnc generators at remote Coast Guard 
sites are discussed The electric power required by nradules and 
subsystems in a modern lighthouse was investigated The 
availability of wind power, solar energy, and other renewable 
energy sources in the local environment at remote lighthouses 
and other sites is discussed A life cycle cost analysis methodol- 
ogy applicable to continuously variable life expectancies is 
developed and illustrated Diesel generator costs, including seniice 
visit expenses, are modeled Other factors relating to the analysis 
of alternate energy systems as supplements to diesel electric 
generators at remote sites are discussed Author 


N82-13S22|fl Department of Energy. Oak Ridge. Tenn. Technical 
Information Center 

INFORMATION RESOURCES IN THE USA ON NEW AND 
RENEWABLE ENERGY. A DESCRIPTION AND DI- 
RECTORY 

1 Jun 1981 81 p Presented at the United Nations Conf. 

Nairobi. Kenya. Aug 1981 

(DE81-028867: CONF-810802-2) Avail: NTIS 

HC A05/MF A01 

The production dissemination, and availability of US scientific 
and technical information about new and renewable energy 
resources, the policy framework within which the technologies 
are developed, and the roles of public and private sectors are 
reported. A directory of sources of additional information, printed 
material, computerized data bases, institutional services, personal 
contacts, about the use of new and renewable energy is 
included DOE 


N82-13523jjl Oak Ridge National Lab. Tenn Energy Div 
ANNUAL CYCLE ENERGY SYSTEM EXPERIMENTAL 
PERFORMANCE AND NATIONAL APPUCABIUTY 

Van D Baxter 1981 6 p refs Presented at the lECEC Conf. 
Atlanta. 9 Aug 1981 Submitted for publication 
(Contract W-7405-eng-26) 

(DE81-028570. CONF-8 108 12-32) Avail NTIS 

HC A02/MF A01 

The energy conserving potential of the annual cycle energy 
system (ACES) was demonstrated The performance of the ACES 
was compared with that of two different air to air heat pumps 
in an identical house, the control house The ACES achieved 
neady all of its theoretical performance predictions and verified 
Its design cnteria The system delivered residential heating and 
cooling senrices while consuming only 57 percent as much 
electricity as the best conventional alternative tested Computer 
studies show the ACES to be applicable to all US climatic zones 
except those with very low heating needs DOE 

N82-13625|{l South Carolina Energy Research Inst . Columbia 

RESIDUAL-ENERGY-APPLICATIONS PROGRAM ENVIRON- 
MENTAL ANALYSIS REPORT 

Torgny J Vigerstad and F J McCrosson Oct 1980 48 p 

refs 

(Contract DE-AC09-77ET- 12866) 

(DE81-027538. OOE/ET-12866/5) Avail NTIS 

HC A03/MF A01 

Environmental analysis performance support of a facility to 
test industnal scale waste heat recovery equipment and utilization 
are documented Topics covered include legal requirements, likely 
sites, and operating charactenstics of equipment to be tested 
Environmental issues surrounding the use of the P-reactor and 
Par Pond as sources of ‘heating and cooling water are addres- 
sed The Par Pond cooling system is considered for siting of 
the Energy Applied Systems Tests (EAST) Facility The Par Pond 
system has the potential to confine all potential environmental 
impacts of the construction and operation of the EAST Facility 
within the boundaries of the Savannah River Plant Characteristics 
of the EAST Facility are described and a general description of 
Par Pond IS given DOE 

N82-1363Bj|l Pacific Northwest Lab. Richland. Wash 

TECHNOLOGY ASSESSMENT OF SOLAR ENERGY SYS- 
TEMS: AVAILABILITY AND IMPACTS OF WOODY 

BIOMASS UTIUZATION IN THE PACIFIC NORTHWEST 

W J Hopp. A 0 Oockie. and K J Allwine Sep 1981 57 p 
refs 

(Contract DE-AC06-76RL-01830) 

(DE82-000705. PNL-3933) Avail NTIS HC A04/MF A01 
The biomass resource base in the Northwest were estimated 
Scenanos and a preliminary analysis in the collection and use 
of forest residues as an energy resource are presented Four 
issues that may serve to constrain the total amount of wood 
residues available for use as fuel are reviewed DOE 

N82-13536jfl Oak Ridge National Lab . Tenn Energy Div 

BUILDING A CONSENSUS ABOUT ENERGY TECHNOLO- 
GIES 

T J Wilbanks Sep 1981 12 p refs 

(Contract W-7405-eng-26) 

(DE82-0(X)501. ORNL-5784) Avail NTIS HC A02/MF A01 
The making and sustaining of major energy policy decisions 
are considered The major policy altematives for making energy 
decision-making more effective are outlined The focus is on 
relatnrely large decisions about energy technologies The jxilicy 
altematives are characterized as being either focused on 
technology or on social action Technology focused options include 
technology choices and improvements Social action focused 
options include information, incentives, legitimacy, and institutional 
changes But it is clear that they pose several basic philosophical 
questions, such as whether to base decisions on strong central 
leadership or on broad consensus formation And it is clear that 
the options vary in being best suited for business as usual 
situations or emergency decision making situations DOE 

N82-13539jil Midwest Research Inst . Golden. Colo Solar 
Energy Research Inst 

NEW AND RENEWABLE ENERGY IN THE UNITED STATES 
OF AMERICA 

Jun. 1981 115 p To be presented at the 1981 United Nations 
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Conf on New and Renewable Sources of Energy Sponsored in 
part by the State Dept 

{Contracts EG-77-C-01-4042. DE-AC02-77CH-00178) 

{DE81 -030887. DOE/S-00012) Avail NTIS 

HC A06/MF A01 

The current technical and economic status of technologies 
and with and expectations for new and renewable energy sources 
m the United States are described The roles of the public and 
private sectors in developing and using these energy sources 
are outlined Specific technologies discussed are low. intermedi- 
ate. and high temperature solar collectors, biomass, wind, and 
ocean energy systems, hydropower, geothermal systems, oil shale, 
and tar sands DOE 


N82-13547# Horstmann GmbH. Heiligenhaus (West Germany) 
A CENTRAL MICROPROCESSOR CONTROLLED ELECTRI- 
CAL STORAGE HEATING SYSTEM Final Report 
Hendnk Horstmann Bonn Bundesmimstenum fuer Forschung 
und Technologie Dec 1980 26 p refs In GERMAN. ENGLISH 
summary Sponsored by Bundesmimstenum fuer Forschung und 
Technologie 

(BMFT-FB-T-80-182. ISSN-0340-7608) Avail NTIS 

HC A03/MF A01. Fachinformationszentrum. Karlsruhe. West 
Germany DM 5.50 

The use of a microprocessor to control the reloading of 
electncal storage heaters not only during the night, but whenever 
the electncal gnd is cycled down, was tested The test setup, 
used to control a total of about 1 0 MW installed storage heating 
in 96 dwellings, is described It is demonstrated that additional 
consumers can be connected to the system without demand for 
more power stations Author (ESA) 

N82-13553# Finnish Meteorological Inst . Helsinki 

SULFUR IN THE AIR IN THE CAPITAL (HELSINKI) 
METROPOUTAN AREA: ITASAT-PROJECT Final Report 
[PAEAEKAUPUNKISEUOUN ILMAN RIKKI ITASAT- 
PROJE KTIN LOPPURAPORTTI] 

Markku Wallin. Eija Lumme. Markku Hietamaeki. and Erkki 
Rantakrans 1981 86 p refs In FINNISH 
(RR-614 71) Avail NTIS HC A05/MF A01 

Methods for regionally producing and processing information 
about air quality, air protection measures, and determining 
alternative examples for air protection solutions are assessed 
The sulfur dioxide content of air is predicted The effects of 
various air protection measures and their cost (flue gas desulfuriza- 
tion. use of low sulfur heavy fuel oil) are compared S L 


N82-13658j|l Oak Ridge Associated Universities. Tenn Inst 
for Energy Analysis 

RESPONSE OF THE OCEANS TO INCREASING ATMO- 
SPHERIC CARBON DIOXIDE 

C F Baes. Jr Aug 1981 72 p refs 
(Contract DE-AC05-760R-00033) 

(DE81-028178. ORAU/IEA-81 -6(M)) Avail NTIS 

HC A04/MF A01 

The relevant physical and chemical features of the ocean, 
the obsenrational evidence of its response to increasing atmo- 
spheric carbon dioxide, and the uncertainties involved in modeling 
this response are considered The deep oceans are near saturation 
with calcite The pressure dependence of this solubility and ocean 
circulation produces calcite supersaturation of the upper ocean 
This condition is maintained by photosynthesis and the biogenically 
controlled precipitation of calcium carbonate After correcting the 
effects of biological processes on the composition of seawater. 
It is evident that the increasing carbon dioxide content of the 
atmosphere affects the distribution of carbon in the upper 
ocean DOE 

N82-13559j|l Mathtech. Inc . Princeton. N J 

ENVIRONMENTAL IMPACTS OF ENERGY TRANSPORTA- 
TION Final Report 

J P. Price Electric Power Research Inst Sep 1981 243 p 

refs Sponsored by Electric Power Research Inst ' 

(EPRI Pro| TPS-76-661) 

(DE82-900316. EPRI-EA-2039) Avail NTIS 

HC A1 1/MF A01 

The environmental impacts of fuel transportation for the 
electric utility industry are reviewed The transportation of coal, 
oil, natural gas. liquified natural gas methanol and hydrogen are 
covered The major impacts coal unit trains are the creation 


physical barners. potential accidents, and noise It is indicated 
that more emphasis should be placed on the evaluation of the 
environmental socio-economic impacts of fuel transportation 

DOE 

N82-1356(^ Oak Ridge National Lab . Tenn 

CONTROL OF HYDROCARBONS AND CARBON MONOXIDE 

VIA CATALYTIC INCINERATION 

C H Brown. Jr and J A Klein Sep 1981 113 p refs 

(Contract W-7405-eng-26) 

(DE82-000508. ORNL/TM-7787) Avail NTIS 

HC A06/MF A01 

Eight commercially available incineration catalysts are 
evaluated experimentally to assess their application to control 
hydrocarbon and carbon monoxide emissions in the tail gases 
from a Lurgi substitute natural gas plant, which is simulated 
using bottled gas mixtures Catalysts are evaluated with respect 
to the effects of temperature, space velocity, and the presence 
of hydrogen sulfide and carbonyl sulfide on hydrocarbon and 
carbon monoxide conversion The most effective cetalysts are a 
precious metal based catalyst on a monolithic substrate and a 
nonprecious metal oxide deposited on a solid substrate formed 
into 3 2 mm diameter spheres DOE 


N82- 135651 Los Alamos Scientific Lab . N Mex 

ENVIRONMENTAL AND RADIOLOGICAL SAFETY STUDIES: 
INTERACTION OF (238) Pu02 HEAT SOURCES WITH 
TERRESTRIAL AND AQUATIC ENVIRONMENTS Quarterly 
Progress Report, 1 Jan. - 31 Mar. 1981 

Glenn R Waterbury (comp) Sep 1981 42 p refs 
(Contract W-7405-eng-36) 

(DE81-032019, LA-8932-PR) Avail NTIS HC A03/MF A01 
The effects on the heat source of terrestrial and aquatic 
envirtrnments to obtain data for design of even safer svstems 
were studied Ueia obtained in several ongoing experiments are 
presented and include data from environmental chamber 
experiments that simulate terrestrial conditions, experiments to 
measure Pu02 dissolution rates, soil column experiments to 
measure sorption of plutonium by soils, and aquatic experi- 
ments DOE 

N82-13666I Pacific Northwest Lsb. Richland, Wash 

TREATMENT OF BIOMASS GASIFICATION WASTE- 
WATERS USING REVERSE OSMOSIS 

S E Petty. S D Eliason, and M M Laegreid Sep 1981 
44 p refs 

(Contract DE-AC06-76RL-01830) 

(DE82-000698, PNL-4018) Avail NTIS HC A03/MF A01 
Reverse osmosis (RO) as a treatment technology for the' 
removal of organics from biomass gasification wastewaters (BGW) 
generated from an experimental biomass gasifier was evaluated 
Since RO is normally considered a complementary treatment 
technology, wastewaters were pretreated by biological or wet 
air oxidation (WAD) processes This membrane is similar to the 
NS- 100. a membrane which is effective in the separation of 
organics from solution Separation of organics from solution was 
determined by COD removal Membrane degradation was obsenred 
when using full strength and WAO pretreated feeds, but not 
when using feeds that had undergone biological pretreatment 
Color removal was computed for the majority of experiments 
completed DOE 

N82-13667j|l Pacific Northwest Lab. Richland. Wash 

TREATMENT OF BIOMASS-GASIFICATION WASTEWA- 
TERS BY WET-AIR OXIDATION 

C J English Sep 1981 30 p refs 
(Contract DE-AC06-76RL-01830) 

(DE82-000935. PNL-4013) Avail NTIS HC A03/MF ADI 
Production of synthetic natural gas from gasification of 
biomass results in the generation of a high strength wastewater 
that IS difficult to treat by conventional means The use of wet 
air oxidation (WAO) as a treatment method for wastewaters 
was studied It is suggested that oxidation of biomass gasification 
wastewaters (BGW) organics by WAO occurs in a stepwise fashion 
with large organic molecules first beng hydrolyzed and then 
partially oxidized to low molecular weight intermediates Complete 
oxidation of these intermediates is more difficult and most easily 
accomplished at high reaction temperatures The best application 
of WAO to treatment of BGW appears to be as a pretreatment 
to biological treatment DOE 
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N82-13673fjl National Oceanic and Atmosphenc Administration. 
Boulder. Colo OfTice of Weather Research and Modification 

ENVIRONMENTAL EFFECTS OF POLLUTANTS FROM COAL 
COMBUSTION. 2: THE COLSTRIP, MONTANA POWER 
PLANT 

C C VanValin. R F Pueschel. and D L Wellman Apr 1981 
70 p refs 2 Vol 
(Contract EPA-IAG-D5-E693) 

(PB81-234114. NOAA-TM-ERL-OWRM-3. NOAA-8 1 0626091 
Avail NTIS HC A04/MF A01 CSCL 13B 

Aerosol samples from the plume of a power plant were 
analyzed for the presence of sulfates and nitrates with the 
transmission electron microscope using the BaCI2 and Nitron 

tests Plume profile were measured for <»'>'fth and thi'-'- 

Trackiiiy ui ttic plume ui tne i^i^mp power plant piume with 
the aircraft provided plume trajectones that were influenced by 
the underlying terrain by being diverted by as much as 20 from 
the wind direction at plume altitude, or by being ducted along 
a valley It is indicated that there is no difference in ice nucleus 
concentrations between plume and ambient atmosphere, and the 
latter shows an increase of an order gf magnitude GRA 

N82-13678j|l Research Triangle Inst . Research Triangle Park. 
N C. 

ENVIRONMENTAL HAZARD RANKINGS OF POLLUTANTS 
GENERATED IN COAL GASIFICATION PROCESSES Final 
Report, Feb. - Apr. 19S0 

J G Cleland Jun 1981 400 p refs 
(Contract EPA-68-02-3170) 

(PB81-231698. EPA-600/7-81-101) Avail NTIS 

HC A17/MF A01 CSCL 13B 

An evaluation and ranking of environmental hazards associated 
with coal gasification is reported Applied chemical analytical 
data were provided by (1) research with an experimental gasifier, 
and (2) sampling of four commercial gasification processes Gas. 
liquid, tar. and solid streams were analyzed for 300 substances 
Hazard potential was measured Coals tested range from lignite 
to anthracite Approximately 50 representative pollutants are 
emphasized and ranked according to relative environmental hazard 
potential GRA 

N82-13607|il National Oceanic and Atmospheric Administration. 
Boulder. Colo Office of Marine Pollution Assessment 

ENVIRONMENTAL ASSESSMENT OF THE ALASKAN 
CONTINENTAL SHELF: ANNUAL REPORTS OF PRINCIPAL 
INVESTIGATORS FOR THE YEAR ENDING MARCH 1980. 
VOLUME 6: HAZARDS Annual Report 

Feb 1981 665 p refs Sponsored in part by the Bureau of 

Land Management 

(PB81-225732. NOAA-8 1052 107) Avail NTIS 

HC A99/MF A01 CSCL 08G 

Hazards caused by the environmental conditions are reported 
Environmental pollution resulting from the development of oil 
and gas resources in Alaskan waters was investigated T M 

N82-13662||l Oak Ridge National Lab . Tenn 

HEALTH AND SAFETY RESEARCH DIVISION Progress 
Report ^OcL 1979 -^1 Mar. 1981 

Aug 1981 lOu p refs 
(Contract W-7405-eng-26) 

(DE81 -026088. ORNL-5750) Avail NTIS HC A06/MF A01 
Progress in health and safety research is reported A summary 
of the major fields covered includes basic research in physical 
sciences, life sciences research and assessment, and multidisciplin- 
ary studies on the impact of alternative energy technology and 
policy options EA.K 

N82-13981*|)l Jet Propulsion Lab. California Inst of Tech. 
Pasadena 

CONTROLLED SPEED ACCESSORY DRIVE DEMONSTRA- 
TION PROGRAM 

Frank W Hoehn 15 Oct 1981 105 p refs 
(Contracts NAS7-100. DE-AI01-80CS-50194) 
(NASA-CR-16S010. JPL-Pub-81 -83) Avail NTIS 

HC A06/MF A01 CSCL 13F 

A Controlled Speed Accessory Drive System was examined 
in an effort to improve the fuel economy of passenger cars 
Concept feasibility and the performance of a typical system dunng 
actual road dnving conditions were demonstrated The CSAD 


system is descnbed as a mechanical device which limits engine 
accessory speeds, thereby reducing parasitic horsepower losses 
and improving overall vehicle fuel economy Fuel consumption 
data were compiled for fleets of GSA vehicles Various motor 
pool locations were selected, each representing different climatic 
conditions On the basis of a total accumulated fleet usage of 
nearfy three million miles, an overall fuel economy improvement 
of 6 percent to 7 percent was demonstrated Coincident chassis 
dynamometer tests were accomplished on selected vehicles to 
establish the effect of different accessory drive systems on exhaust 
emissions, and to evaluate the magnitude of the mileage benefits 
which could be derived J M S 


N82-13984f Smith (Wilbur) and Associates. New York 

MEASURES OF EFFECTIVENESS OF TRANSPORTATION 
SYSTEMS MANAGEMENT Final Report 

Apr 1981 43 p refs Prepared jointly with Tn-State Regional 
Planning Commission 

(PB81-233884. UTMA-IT-09-00890-81-1) Avail NTIS 

HC A03/MF A01 CSCL 138 

The basic concepts of transportation systems management 
(TSM) by providing simple classification schemes, geographic 
conditions of applicability, relative measures of effectiveness, and 
techniQues for quantification woro develooed Two kev elements 
are ompnasized couiuiiidiion of transportation activities, and 
maximization of efficiency and productivity Some of the findings 
reported are (1) traffic engineering improvements. (2) demand 
management measures achieve reductions in vehicle miles of 
travel, and (3) bus lanes and priority antry treatments GRA 

N82-13986# Aerospace Corp . El Segundo. Calif Environment 
and Energy Conservation Oiv 

EVALUATION OF TECHNIQUES FOR REDUCING IN-USE 
AUTDMOTIVE FUEL CONSUMPTIDN Final Report. Jun. 
1976 • Mar. 1978 

L Forrest. W 8 Lee. and W M Smalley Apr 1981 330 p 

refs Prepared in cooperation with Transportation Systems 
Center 

(Contract F04701-77-C-0078) 

(PB81-233298. DOT-TSC-NHTSA-81 -1 3. DOT-HS-805833) 
Avail NTIS HC A15/MF A01 CSCL 13F 

Techniques for reducing fuel consumption in the light duty 
road vehicle fleet are assessed Modification of vehicles, 
modification of traffic flow, and modification of driver behavior 
are considered Factors included in the evaluation are fuel economy 
effects, safety impacts, availability for fleet implementation, and 
unit price In addition, the implementation of each technique is 
assessed with regard to number of vehicles impacted, fuel savings 
effected, national cost, potential problems, and required lead time 
Cost effective techniques are ranked in terms of their assessed 
potential for reducing fleet fuel consumptKzn GRA 

N82-13986|jl Transportation Systems Center. Cambridge. Mass 

HIGHWAY FUEL ECONOMY STUDY Final Report. Sap. 
1979 - Mar. 1981 

Robert L Mason and Russell W Zub Jun 1981 155 p refs 

(PB81 -233850. DOT-TSC-NHTSA-81-18. DOT-HS-805873) 
Avail NTIS HC A08/MF A01 CSCL 13F 

The fuel consumption changes attributable to speed reduc- 
tion and compliance with the 55 MPH speed limit are de- 
scribed The effects of vehicle size and type, and dnver-controllable 
functions on vehicle fuel economy at highway speeds are 
discussed Most of the analytical work is related to passenger 
cars and light trucks, however, medium and heavy trucks, pnmanly 
commercial in application, have been included in the highway 
fuel economy analyses GRA 


N82-14048{fl California Univ . Livermore Lawrence Livermore 
Lab 

LLNL1981: TECHNICAL HORIZONS 

Jul 1981 49 p 
(Contract W-7405-eng-48) 

(OE81-028265. UCRL-52000-81-7) Avail NTIS 

HC A03/MF A01 

Research programs are descnbed in broad terms A S481 
million operating budget is projected for fiscal year 1982. up 
nearly 13% from last year In projects for the Department of 
Energy and the Department of Defense, the Laboratory applies 
Its technical facilities and capabilities to nuclear weapons design 
and development and other areas of defense research that include 
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inertial confinement fusion, nonnucmai ordnances, and particle- 
beam technology LLNL is also applying its unique expenence 
and capabilities to a vanety of projects that will help the nahon 
meet its energy needs in an environmentally acceptable man- 
ner DOE 


N82-14071||l Arinc Research Corp, Annapolis, Md 

THE USE OF FUQHT MANAGEMENT COMPUTERS IN AIR 
CARRIER OPERATIONS IN THE 1880S Interim Report 

I Gershkoff Washington FAA Aug 1981 113 p refe 
(Contract DTFA01-80-C- 10030) 

(AD-A106621, Rept-1378-1 1-1-2482. FAA-EM-81-10) Avail 
NTIS HC A06/MF A01 CSCL 09/2 

The use of on-board flight management computers (FMCs) 
in air carrier ooeratinn*> has the potential for significant fuel 
savings ihis icvuri assesses the general uiMautiiues of the FMCs 
currently available From this information, economic benefits and 
rates at which aircraft would be equipped ware developed. 
Minimum-cost flight profiles were analyz^ for various common 
conditions to determine the problems associated with incorporating 
the capabilities of FMCs into a heavy traffic Air Traffic Control 
environment GRA 

N82-14322|{l Los Alamos Scientific Lab , N Mex 

CHEMICAL ELEMENT CONCENTRATIONS IN LIQUIDS AND 
SOLIDS ASSOCIATED WITH POWER PLANTS USING FGD 
SYSTEMS 

Lawrence Edward Wangen and Marianne Mills Jones Aug 1981 
27 p refs 

(Contract W-7405-eng-36) 

(DE81 -030422, LA-8929-MS) Avail NTIS HC A03/MF AOI 
Solid and liquid process steam samples from eight power 
plants using wet flue gas desulfurizaton (FGD) scrubbers were 
analyzed for the trace elements As, B Br, Cl, Cd, Co, Cr, F, Ga, 
I, Mo, Ni, Pb, S, Sb, Se, Th, U V, W, and Zn as well as 
several major and minor elements Four plants burned high-sulfur 
coals and three burned low-sulfur coals One plant used a 
low-sulfur lignite coal Four FGD systems used limestone, two 
used lime, and two used alkaline flyash as scrubbing reagent 
Elemental concentration data were used to identify chemical 
elements of concern regarding their potential for causing 
environmental harm as a result of the disposal of residues 
associated with FGD systems Calcium, Mg, Mn, Ni, Se, and 
S04(2-| were identified as most generally problematic The 
elements B, Cd, F, and Mo were judged as potentially problematic 
in certain situations Generally FGD liquors from power plants 
that burned low-sulfur western coals had highest concentrations 
of most trace elements DOE 


N82-14398j|l Ministry of Housing, Ottawa (Ontario) Project 
Planning Branch 

RESIDENTIAL SITE DESIGN AND ENERGY CONSERVA- 
TION. PART 1 : GENERAL REPORT 

Jan, 1981 158 p 

(DE81-904010, NP-1904010-Pt-l, ISBN-0-7743-6072-01 
Avail, NTIS HC A08/MF AOI 

The energy costs that can be saved by a subdivision design 
format related to energy consenration that is reasonably acceptable 
in marketing and aesthetic terms were determined Six subdivision 
layouts were designed to densities ranging from 6 5 to 13 6 units 
per gross acre (1058 to 2232 units) or 16 25 to 34 units per 
gross hectare Hourly radiation temperature, and wind charactens- 
tics for a year constitute the local climate data base Six house 
types (from detached to apartment units) and seventeen basic 
house designs (mostly picked at random) were used The method 
for calculating the set heat load and an analysis of the results 
are presented The study shows that by way of the selection of 
the more energy efficient traditional house designs, orientation 
of buildings to maximize solar transmission, and landscaping to 
reduce the effect of wind, there is a possible residential space 
heating energy saving of up to 20% for a low density housing 
development T M 


N82-14667j(l Conoco Norway. Inc . Oslo 

OFFSHORE PETROLEUM INDUSTRY ENVIRONMENTAL 
DATA REQUIREMENTS: EMPHASIS ON REMOTE 

SENSING 

Ronald L Gratz In ESA AppI of Remote Sensing Data on the 
Continental Shelf Jul 1981 p 3 1 -43 refs 


Avail NTIS HC A13/MF AOI, ESA. Pans FF 125 

Data quality and coverage requirements for the remote 
sensing of oceanographic and meteorological factors affecting 
the development of offshore hydrocarbon resources are considered, 
using a combination of fine-grid hmdcasting and surface truth 
measurements The establishment of data banks able to 
accumulate 20-30 years of climatological data for use in future 
designs is recommended Special measurement programs are 
planned for data collection during storms Remote sensing was 
used to measure several factors important to the petroleum 
industry, i e . waves, winds, currents, and sea ice Application to 
weather forecasting is shown The use of surface truth data in 
the calibration and verification of measurements for remote sensing 
IS suggested Possible communications channels for the exchange 
of remote sensing data are assessed Author (ESA) 

N82-14626jjl Open Univ. Milton (England) Energy Research 
Group 

THE NUCLEAR CONTROVERSY; UNEQUAL COMPETITION 
IN PUBLIC POUCY-MAKING 

Ian Sanderson May 1980 76 p refs 
(ERG-035) Avail NTIS HC A05/MF AOI 

The public policy making process as regards nuclear j3ower 
IS analized and the epistemological basis for such an analysis is 
examined It is asserted that riiemitoc over the develooment of 
nucleai power are not primarily about the oojective tacts ot tne 
matter but rather derive from differences in basic assumptions 
about, and evaluatory perceptions of. society, technology and 
the nature of progress The balance of jjower in such disputes 
IS therefore not mainly determined by the correctness’ of the 
facts upon which a position rests but rather by the extent to 
which underlying assumptions and values accord with prevailing 
ideological themes A meaningful debate can be guaranteed only 
through the establishment of institutional structures which provide 
a framework of truely democratic participation and equality of 
power and influence M G 

N82-14632*j/ National Aeronautics and Space Administration 
Langley Research Center, Hampton, Va 

DESIGN OF AN ENERGY CONSERVATION BUILDING 

Ronald N Jensen Nov 1981 32 p refs 
(NASA-TM-831751 Avail NTIS HC A03/MF AOI CSCL 
10A 

The concepts in designing and predicting energy consumption 
in a low energy use building are summarized The building will 
use less than 30,000 Btu/sqft/yr of boarder energy The 
building's primary energy conservation features include heavy 
concrete walls with external insulation, a highly insulated ceiling, 
and large amounts of glass for natural lighting A solar collector 
air system is integrated into the south wall Calculations for 
energy conservation features were performed using NASA’s 
NECAP Energy Program T M 

N82-14844j(l American Bar Association. Washington. D C 
Special Committee on Energy Law 

NEED FOR POWER AND THE CHOICE OF TECHNOLOGIES: 
STATE DECISIONS ON ELECTRIC POWER FACIUTIES 

Jun 1981 221 p refs 
(Contract DE-AC01-79RG- 10004) 

(DE81-025960, DOE/ EP- 10004/1) Avail NTIS 

HC A10/MF AOI 

The decision-making orocesses at the state level regarding 
the licensing uf electric generating facilities were assessed The 
basic issues addressed are the need for power and choice of 
technology state decisions which directly influence and affect 
the nation’s energy supply, and the tradeoffs involved in meeting 
energy demand The areas of special emphasis included the legal 
mechanisms and regulatory procedures used to determine and 
resolve these issues The effectiveness of state decision-making 
was assessed, focusing on legal and administrative histones and 
accommodation of interests of concerned parties Recent 
innovations to enhance the decision-making process were also 
assessed where applicable No particular substantive results are 
advocated in the findings The recommendations presented are 
broad in scope DOE 

N82-1464^ Natural Resources Defense Council. Inc , San 
Francisco. Calif ^ 

PROJECHNG REGIONAL POTENTIALS FOR COST- 
EFFECTIVE ENERGY CONSERVATION AND RENEWABLE 
RESOURCE APPUCATION8: A FEASIBIUTY STUDY 
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1980 52 p refs 

(Contract 0E-FG03-79CS- 10045) 

(DOE/CS-10045/T3) Avail NTIS HC A04/MF A01 

The feasibility is discussed of prepanng an instruction manual 
that would enable a modeler in a particular region to set up a 
calculation method or predicting energy use Such a manual 
would concern itself pnmarily with the three energy-consuming 
sectors most relevant to utilities' demand projections Data 
requirements for each of the three sectors (residential, commercial, 
and industrial) are descnbed and some initial guidance is provided 
as to how these needs can be filled The methods for separate 
calculations of energy consumed by each end use in each sector 
are described Each end use is discussed separately for the 
residential sector, but only in aggregate for the commercial and 
industnal sectors DOE 


N82-1464Sjfl Purdue Univ . Lafayette. Ind Energy Policy 
Research and Information Program 

PROGRESS REPORT TO THE DEPARTMENT OF ENERGY 
IN SUPPORT OF BASIC ENERGY AND POUCY RE- 
SEARCH 

15 Jul 1981 326 p refs 
(Contract DE-AS02-79EH- 10044) 

(0E81-025882. D0E/ER-10044/T1) Avail NTIS 

HC A15/MF A01 

Research areas include light path of carbon reduction in 
photosynthesis’ heat transfer in coal-ash slags, mechanism of 
plant cell enlargement in Gymnosperms. emulsion stability in 
enhanced oil recovery, selective transfer phenomenon in friction 
and wear, conceptual design of the Purdue Compact Torus/Passive 
Liner Fusion Reactor, integration of farm level alcohol production 
consistent with the economic and labor constraints of a farming 
operation, and newsmedia coverage of selected energy policy 
proposals OOE 

N82-146S<^ Argonne National Lab . Ill Integrated Assessments 
and Policy Evaluation Group 

ANALYSIS OF POTENTIAL COGENERATION IMPACTS ON 
ELECTRICITY GENERATION BY THE CENTRAL MAINE 
POWER COMPANY 

Jerry L Gillette and Kenneth A Hub Apr 1981 36 p refs 

(Contract W-31-109-eng-38) 

(0E81 -029991. ANL/CNSV-TM-76) Avail. NTIS 

HC A03/MF A01 

Two types of cogeneration design - one utilizing a backpres- 
sure turbine, the other an extraction turbine - were studied It 
was assumed that these facilities were constructed to produce 
electricity that could be sold to the electnc utility The analysis 
included a single-year study of two different capacity-purchase 
options under consideration by the electnc utility An extended 
penod was also analyzed so that the effects of demand growth 
and additions and subtractions of capacity on the cogeneration 
potential could be examined It is found that some savings of 
oil could be realized with coal-based cogeneration, and that the 
quantity of such savings are somewhat dependent on the purchase 
option, the demand growth rate, and the cogeneretor design. It 
IS concluded that both cogenerator designs have some economic 
viability, but that the backpressure turbine type has a decided 
advantage due to Its significantly lower heat rate T M 

N82-148B1j)l California Unnr.. Bericeley Lawrence Berkeley 
Lab. Energy and Environment Div 

ANALYSIS OF THE ENERGY IMPACTS OF THE DOE 
APPROPRIATE ENERGY TECHNOLOGY SMAU GRANTS 
PROGRAM: METHOD AND RESULTS 

Bart Lucarelli. Jeff Kessel. Josh Kay. Janet Linse, Susan Tompson, 
a nd Mark H omer Aug 1981 43 p refs 
(Contract W-7405-eng-48) 

(0E81-029844. LBL- 12253-Rev) Avail NTIS 

HC AQ3/MF A01 

Methods for assessing the energy savings of projects in the 
appropnate technology program (AT) and how to apply these 
methods to obtain estimates of energy impacts was studied 
Program energy savings were estimated from project savings by 
statistical inference Direct energy savings and methods and results 
of the economic analysis are discussed Indirect energy savings 
and program energy savings and the methods used to obtain 
them are estimated Improvement of project selection which 
increase program energy savings and two approaches for 
conducting future energy impact studies are presented DOE 


N82-14653jf! Department of Energy. Washington. D C Office 
of Market Analysis 

INTERNATIONAL ENERGY INDICATORS 

R M Weiss, ed Jul 1981 30 p 

(DE81-028117. DOE/IA-0010/13) Avail NTIS 

HC A03/MF A01 

Data are presented in graphs and tables on the following 
world crude oil production by area, annually. 1974 through 1980. 
and monthly. October 1980 through Apnl 1981. OPEC crude 
oil productive capacity, installed, maximum sustainable, and 
available, by country, world crude oil and refined product inventory 
levels. 1975 through 1981. oil consumption in OCED countnes. 
1975 through 1981. USSR crude oil production and exports. 
1975 through April 1981. free world (by country) and US nuclear 
electncity generation. 1973 through 1980 and January to May 
1981 and current capacity by country. US domestic oil supply 
(monthly) 1977 through 1980. US gross imports of crude oil 
and products. 1973 and 1974 annually, and 1975 through 1980 
and monthly from January to June 1981. cost of Saudi crude 
oil in current and 1974 dollars from December 1974 through 
March 1981. US coal trade from January 1975 to March 
1981. US natural gas trade from January 1975 through Apnl 
1981 . summary of US merchandise trade, quarterly, from Quarter 
I. 1977 through Quarter I. 1981. and US energy/GNP ratio, 
annually. 1974 through 1980. and quarterly from 1974 through 
March 1981 DOE 

N82-14659j|l Energy. Inc . Idaho Falls. Idaho 

ENERGY RECOVERY FROM MUNICIPAL WASTE DEVELOP- 
MENT PROGRAM FOR IDAHO FALLS. IDAHO Final 
Report 

Jul 1981 155 p refs 

(Coi :ract DE-AC01-79CS-20240) 

(DE81-029999. DOE/CS-20240/1) Avail NTIS 

HC A08/MF A01 

'The development of a demonstration facility to show that 
fluidized-bed technology is a viable means to recover resources 
from municipal wastes in Idaho Falls is described The tasks 
described include (1) evaluation of the energy market of Idaho 
Falls to identify potential customers for recovered energy and to 
determine what form of energy would be economically viable. 
(2) evaluation of the municipal solid waste of Idaho Falls, 
determining its approximate composition, heating value, production 
rates, and seasonal variations. (3) development of a resource 
recovery facility concept that will be economically attractive to 
the city and technically feasible, and (4) evaluation of such topics 
as zoning, legal limitations, and environmental aspects of the 
facility to determine its compatibility with the city of Idaho 
Falls OOE 

N82-14682j)l California Univ . Beixeiey Lawrence Berkeley 
Lab Energy and Environment Oiv 

POTENTIAL ENERGY SAVINGS IN THE RESIDENTIAL 
SECTOR OF THE UNITED STATES 

John Ingersoll Jun 1981 lip refs Presented at the Intern 
(U}nf on Energy Use Management. West Berlin. 26-30 Oct 
1981 

(Contract W-7405-eng-48) 

(DE81-028873. LBL-12862. CONF-81 1006-3) Avail NTIS 
HC A02/MF A01 

The state-of-the-art computer program. DOE 2 1. was used 
to simulate the hour-by-hour thermal performance of residential 
buildings in the four major climate zones of the United States, 
and a life-cycle cost analysis was applied to determine the optimal 
energy requirement of a typical house demonstrate that present 
levels of energy consumption can be reduced by a factor of 
two without compromising health and comfort standards Within 
present technology, additional energy savings can be achieved 
but not yet in a cost-effective way OOE 


N82-14864jfl Oak Ridge Associated Universities. Tenn 

EDUCATION AND TRAINING IMPUCATIONS OF BIOMASS 
ENERGY SYSTEM USE 

S E Bell. R M Gove, and J R. Little Aug 1981 44 p refs 
(Contract DE-AC05-760R-00033) 

(DE81 -029956. ORAU-182) Avail NTIS HC A03/MF A01 
Direct observations of 189 biomass-related operations 
combined with existing reports, feasibility studies, and expert 
opinion are used to assess the education and training implications 
of biomass energy system use The number of permanent jobs 
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in activities related to biomass energy production could easily 
reach the hundreds of thousands by the end of the century 
However, national employment related to biomass energy will 
represent only a very small portion of the employment in any 
major occupational category In addition, an analysis of occupa- 
tional skill requirements suggests that the impacts on education 
and training institutions are likely to be minimal Regional 
shortages could develop for foresters, forestry technicians, 
chemists, laboratory technicians, process operators, and certain 
engineers, but these are likely to be in response to economy-wide 
growth rather than biomass energy-related activity alone DOE 

N82-14803j)l Battelle Pacific Northwest Labs . Richland. Wash 

CARCINOGENIC EFFECTS OF COAL-CONVERSION 
MATERIALS 

R A Renne and L G Smith Apr 1981 29 p refs Presented 
at the Ind Hyg and Occupational Med in Coal Conversion Proj 
Workshop. Washington. DC. 7 Nov 1980 Submitted for 
publication 

(Contract DE-AC06-76RL-01830) 

(DE81-028108. PNL-SA-9516. CONF-801 143-2) Avail NTIS 
HC A03/MF A01 

The correlation between mutagenesis and carcinogenesis data 
on complex mixtures (synfuel materials) was determined The 
heavy distillate is highly mutagenic compared with the other 
materials tested and it was also highly carcinogenic in a mouse 
skin painting assay The fractions, we give different results from 
those of the mutagenesis assays The basic tar and the neutral 
tar skin carcinogenesis data correlate fairly well with the 
mutagenesis data The need for caution against depending heavily 
on equating PNA content with carcinogenic activity is emphasized 
It IS recommended that primary aromatic amines are also 
monitored DOE 


N82-14876|)l Unnrersity of Southern California. Los Angeles 
Social Science Research Inst 

VALUE TREE ANALYSIS OF ENERGY SUPPLY ALTERNA- 
TIVES 

William G Stillwell. Detlof vonWinterfeldt. and Richard S John 
Jun 1981 41 p refs 
(Contract MDA903-80-C-0194) 

(AD-A105629. SSRI-81-2) Avail. NTIS HC A03/MF A01 
CSCL 05/10 

The use of value trees in multiattribute evaluations of energy 
supply alternatives was examined A value tree relating general 
values and concerns to sjzecific value relevant attributes was 
constructed to compare three energy options, nuclear, coal, and 
a combined geothermal and conservation package Both 
hierarchical and non-hierarchical weighting procedures were used 
to rate the energy options Several additive multiattribute models 
were constructed and compared with holistic rankings and ratings 
of the three options Three basic findings were (1) hierarchical 
weights were steeper than non-hierarchical weights. (2) groups 
identified by their holistic first choice showed substantial 
agreement in their assessment of attribute weights. (3) conver- 
gence of MAU model parameters resulted in a 'common model', 
consistent with holistic evaluations of the pro-conservation group, 
and generally inconsistent with those of the pro-nuclear group 
This differential consistency between model composites and 
holistic evaluations is interpreted as a result of weight parameter 
distortions due to social desirability and a neglect to consider 
attribute value ranges when making weight judgments Author 

N82-14900j(( Teknekron, Inc. McLean. Va 

ENVIRONMENTAL READINESS DOCUMENT. ADVANCED 
ISOTOPE SEPARATION PROGRAM 

Aug 1981 56 p refs 
(Contract DE-AC01-79EV- 10292) 

(DE81-029952. DOE/EP-0029) Avail. NTIS 

HC A04/MF A01 

The uncertainties to be resolved through research development 
and those that constitute a limit on the confidence that can be 
placed in the conclusions are addressed. The conclusions are 
presented, giving the probabilities of an adverse finding resulting 
from further environmental research. The impacts and cortcems 
are treated without reference to specific sites or location The 
technology from which the environmental concerns emerge is 
descnbed Drawn from the technology program office and the 
Environmental Development plan for the Advanced Isotope 
Separation Program (AIS) is provided The likelihood of adverse 


findings concerning the environmental acceptability of the 
technology, the problems and uncertainties stemming from current 
or anticipated environmental regulation, and the environmental 
and control considerations is examined On this basis, an 
assessment is offered of the existing or potential barriers to 
commercialization Environmental control research is discussed 
and associated costs are addressed The impact of environmental- 
related costs on the cost of ennching uranium by the AIS 
techniques is also addressed Current and possible new standards 
related to this technology are identified Estimates of relatnre 
chemical hazards are provided The feed and product associated 
with the current nuclear fuel cycle facilities and the changes 
that may be required by introduction of AIS into the ennchment 
enterprise are characterized A glossary is included DOE 

N82-14910jfl Battelle Pacific Northwest Labs . Richland. Wash 

COMPARISON OF POTENTIAL RADIOLOGICAL CONSE- 
QUENCES FROM A SPENT-FUEL REPOSITORY VERSUS 
NATURAL-URANIUM DEPOSITS 

M O Qoninger and 0 J Wick Dec 1980 15 p refs Presented 
at the ANS Waste Management Conf . Tucson. Ariz . 23-26 Feb 
1981 

(Contract DE-AC06-76RL-01830) 

(DE81-028232. PNL-SA-8881. CO NF-8 1 02 1 7- 1 9) Avail 
NTIS HC A02/MF A01 

The long term hazard from spent fuel in a geologic re- 
pository IS found to be comparable to that of a large ore deposit, 
although the sjzecific nuclide concentration in an individual fuel 
element is not duplicated in nature A repository constructed 
within reasonable constraints present no greater hazard than a 
large ore deposit The natural hazard due to some observed 
radioactive releases to the biosphere in the United States far 
exceeds any that could reasonably be expected from a spent-fuel 
repositoiy Use natural ore deposits as a basis for cnteria for 
nuclear waste repositories is so variable that it does not allow 
a specific criterion to be stated in absolute terms If the naturally 
radioactive environment is to be used as a criterion for repositones. 
the radiological quality of the environment in the immediate 
region of a specific repository, and an acceptable potential increase 
in that radiological content due to the existence of the repository 
should be considered M D K 

N82-14959j|l Comptroller General of the United States. 
Washington. D C 

MILUONS WASTED TRYING TO DEVELOP MAJOR ENERGY 
INFORMATION SYSTEM Report to the Congress 

15 May 1981 81 p refs 

(AFMD-81-40) Avail NTIS HC A05/MF A01 

A Federal energy information system created to improve 
Federal and State energy regulation by providing computerized 
access to current energy data is reviewed It is concluded that 
the system failed because management deficiencies existed in 
planning, development, and implementation Moreover, the cost 
and progress of the system was not monitored Poor communica- 
tion among system developers and intended users at the Federal 
and State levels, lack of continuous involvement and suppiort 
from top Federal management, and disruptions in both organization 
and jzersonnel are also cited as reasons for the system's failure 

R J F 


N82-14987|fl California Unnr . Livermore. Lawrence Livermore 
Lab 

FUTURE OF ElECTRICITT FOR AUTOMOBILES: AD- 
VANCED electric VEHICLE CONCEPTS 

Lawrence G. OConnell 29 Jul 1981 14 p refs Presented at 
6th Elec Vehicle Council Symp. Baltimore. 21 Oct 1981 
(Contract W-7406-eng-48) 

(DE81-028235: UCRL-85526. CONF-81 1010-3) Avail. NTIS 
HC A02/MF A01 

An electnc vehicle, hybrid vehicle, and other nonpetroleum 
electncity based systems, such as a fuel cell vehicle are evaluated 
Performance criteria for such vehicles are presented and, in 
a ddition, various conc epts that may be suitabl e for the se 
vehicles are identified-their capabilities are discussed as well as 
the difficulties that must be overcome prior to commercialization 
in each case DOE 

N82-15142j(l Walther Cie AG . Cologne (West Germany) 

PROCESS FOR REMOVING SULFUR OXIDES FROM GASES 
WITH DIRECT PRODUCTION OF A USABLE FINISHED 
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REACTION PRODUCT Final Report, Oct. 1980 

Heinz Juergen Fischer and Georg Kremer Bonn Bundesminister- 
lum fuer Forschung und Technologie Jul 1981 38 p In 

GERMAN: ENGLISH summary Sponsored by Bundesministerium 
fuer Forschung und Technologie 

(BMFT-FB-T-81-102, ISSN-0340-7608) Avail NTIS 

HC A03/MF A01. Fachinformationszentrum. Karlsruhe, West 
Germany DM 8 

Ounng the described phase of testing, the waste-water-free 
Walther-process could be advanced considerably and tried in 
the final process conception after a coal-fired power-station block 
The ammonia sulfate obtained as a waste-product, meets the 
requirements of the fertilizer industry Further processing of this 
pulverous waste-product to obtain a marketable end-product was 
investigated and demonstrated in a pelletizing unit with subsequent 
drying in a drum-type dner The possibility of reheating the gases 
in a FGD-plant (flue-gas desulfurization plant) without application 
of energy from foreign source was proven by the use of a 
regenerative heat exchanger As regards spray-drying, a variant 
was investigated, a partial flow of the high-temperature flue-gas 
was branched before the airheater and spray-drying of the 
oxidized scrubbing liquid resulting from the desul^nzation process 
was carried out in this partial flow. Author 


N82-1B168j;i KHD Humboldt Wedag AG.. Cologne (West 
Germany) Haupabteilung Forschung und Entwicklung 

BAKING OF CARBON ANODES FOR THE ELECTROLYSIS 
OF ALUMINUM BY ELECTRIC RESISTANCE HEATING Final 
Report. Apr. 1980 

Ernst Schultze-Rhonhof Bonn Bundesministerium fuer Forschung 
und Technologie Sep 1981 41 p refs In GERMAN. ENGUSH 
summary Sponsored by Bundesministerium fuer Forschung und 
Technologie 

(BMFT-FB-T-81-168. ISSN-0340-7608) Avail NTIS 

HC A03/MF A01. Fachinformationszentrum, Karisruhe. West 
Germany DM 8.60 

A distinct reduction of the energy input compared with the 
usual methods is possible when electric energy is substituted 
for fossil energy Carbon anodes in a 1 1 scale can be baked 
uniformly by direct electric resistance heating The charactenstic 
chemical and physical data meets all requirements of the aluminum 
industry The energy input has not yet come up to expectations 

AR H 


N82-16210](( Oak Ridge National Lab. Tenn Metals and 
Ceramics Oiv 

US CERAMIC HEAT EXCHANGER TECHNOLOGY: STATUS 
AND OPPORTUNITIES 

V J Tannery 1981 5 p Presented at the Conf on Advancement 
in Heat Exchangers. Dubrovnik. Yugoslavia. 7 Sep 1981 
(Contract W-7405-eng-26) 

(DE81-029686. CONF-8 10946-1) Avail NTIS 

HC A02/MF A01 

The status of ceramic heat exchanger technology in the United 
States IS reviewed including the basis for interest in designing, 
building, and demonstrating these components for application in 
energy systems Ceramic heat exchangers for waste heat recovery 
and for advanced energy systems are discussed DOE 


N82-16219|fl Wisconsin Univ . Madison Dept of Mechanical 
Engineering 

SURVEY OF PROPOSED METHODS OF BURNING ALCO- 
HOL IN DIESEL ENGINES 

0 E Foster 1980 10 p refs Presented at the Canadian 

Natl Power Alcohol Coni, Winnipeg. Manitoba. 20 Jun 1980 
(Contract OE-AC02-79CS-S0025) 

(DE81-02S834. CONF-8006 185-1) Avail’ NTIS 

HC A02/MF A01 

Different methods of burning alcohol in diesel engines are 
discussed. The pnmary difficulty in using alcohol as a diesel 
fuel IS initiation of the flame The methods are categonzed by 
the ignition technique used, spark or hot surface: pilot injection 
which includes twin injection and fumigation, cetane improvement 
and diesel/alcohol mixtures Each method is analyzed on the 
basis of the maximum amount of alcohol that can be substituted 
for diesel fuel and the likelihood for retrofitting on current engines. 
It IS concluded that emulsification and fumigation are currently 
the two most feasible methods for adapting diesel engines to 
bum alcohol DOE 


N82-15242jfl California Unhr . Berkeley Lawrence Berkeley 
Lab Energy and Environment Div 

THEORETICAL BASIS OF THE DOE-2 BUILDING ENERGY 
USE ANALYSIS PROGRAM 

Richard B Curtis Apr 1981 15 p refs Presented at the 

Intern Energy Agency Conf . West Beriin. 6-10 Apr 1981 
(Contract W-7405-eng-48) 

(DE81-028896. LBL-12300) Avail NTIS HC A02/MF A01 
A user-onented. public domain, computer program was 
developed that will enable architects and engineers to perform 
design and retrofit studies of the energy-use of buildings under 
realistic weather conditions The DOE-2 1A has been named by 
the US DOE as the standard evaluation technique for the 
Congressionally mandated building energy performance standards 
(BEPS) A number of program design decisions were made that 
determine the breadth of applicability of DOE-2 1 Such design 
decisions are intnnsic to all building energy use analysis computer 
programs and determine the types of buildings or the kind of 
HVAC systems that can be modeled In particular, the weigh- 
ting factor method used in DOE-2 has both advantages and 
disadvantages relative to other computer programs DOE 

N82-1B387|fl Technische Universitaet. Hanover (West Germany) 
Abt. Kaeltetechnik 

ROTATING REGENERATIVE HEAT EXCHANGER FOR 
ENERGY RECOVERY IN CHEMICAL PLANTS Final Report, 
Jul. 1979 

Reinhard Vauth Bonn Bundesministerium fuer Forschung und 
Technologie Jul. 1981 198 p refs In GERMAN. ENGLISH 

summary Sponsored by Bundesministerium fuer Forschung und 
Technologie 

(BMFT-FB-T-81-099. ISSN-0340-7608) Avail NTIS 

HC A09/MF A01. Fachinformationszentrum. Karlsruhe. West 
Germany DM 36.30 ‘ 

The behavior of a rotary heat exchanger was analyzed with 
special regard to heat and mass transfer Parallel to measurements 
at such a rotary heat exchanger with non-absorbant matrix a 
mathematic model was developed to simulate the heat and mass 
transfer The correlation of experimental and theoretical results 
shows that the experimental data can be calculated by the 
mathematical model within an accuracy which is usual for 
calculating heat and mass transfer Within a variation of several 
parameters for the working medium (humid air) the influences 
of operating conditions on the exchange characteristic of 
regenerative heat exchangers with rotating matrix were examined 
A study of parameters with the working medium flue-gas. 
which was thought as a possible application of the mathematic 
model, confirms the results which were found with the working 
medium humid air Author 


N82-16463|fl Department of Energy. Bartlesville. Okla Energy 
Technology Center 

AUTOMOTIVE FUEL ECONOMY: POTENTIAL IMPROVE- 

MENT THROUGH SELECTED ENGINE AND DIFFERENTIAL 
GEAR LUBRICANTS Final Report 

Ted M Naman Jul 1981 50 p refs 
(Contract DO-SC-RA-78-19) 

(PB81-240467. DOT-TSC-NHTSA-81 -8. DOT-HS-805895) 
Avail NTIS HC A03/MF A01 CSCL 21G 

The effects of four engine lubricants and three differential 
gear lubncants on the fuel economy of two 1978 automobiles 
operated at 20F. 70F. and 100F ambient temperatures are 
evaluated The engine lubncants were evaluated using the 
1978 Federal Test procedure and steady state tests from a cold 
start The gear lubricants were evaluated in steady state 
operation from a cold start GRA 


N82-15488*|i( Lockheed Engineering and Management Senrices 
Co . Inc , Houston, Tex 

INVESTIGATION OF THE APPUCATION OF REMOTE 
SENSING TECHNOLOGY TO ENVIRONMENTAL MONITOR- 
ING 

M L Rader. Principal Investigator Aug. 1980 76 p ERTS 

(Contract NASS- 15800) 

(E82-10010: NASA-CR-161071. JSC-16759, LEMSCO-1S175) 
Avail NTIS HC A05/MF A01 CSCL 138 

ActivKias and results are reported of a project to investi- 
gate the application of remote sensing technology developed for 
the LACIE. AgRISTARS. Forestry and other NASA remote sensing 
projects for the environmental monitonng of stnp mining, industrial 
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pollution, and acid rain Following a reniote sensing workshop 
for EPA personnel, the EOO clustenng algorithm CLASSY was 
selected for evaluation by EPA as a possible candidate technol- 
ogy LANOSAT data acquired for a North Dakota test sight was 
clustered in order to compare CLASSY with other algorithms 

A.RH. 


NS2-16514|jl Teknekron. Inc . McLean. Va 

COAL RESOURCES AND SULPHUR EMISSION REGULA- 
TIONS: A SUMMARY OF 8 EASTERN AND MIDWESTERN 
STATES Final Report, Apr. 1979 - Mar. 1981 

Richard A Chapman and Marcella A Wells May 1981 112 p 
refs Prepared for Versar. Inc . Springfield. Va 
(Contract EPA-68-02-3136) 

(PB81-240319. EPA-600/7-81-086) Avail: NTIS 

HC A06/MF A01 CSCL 138 

Coal resources, current coal use. and the effectiveness of 
S02 control strategies for use by coal users, regulators, and 
administrators in future coal related decisions were analyzed 
The eight major eastern and midwestem coal producing states 
are discussed and each state's analysis includes a general overview 
of the coal industry, an oven/iew of coal properties, a descnp- 
tion of major coal seams, an analysis of the quantity of coal 
available to meet various S02 emission regulations, and 
information regarding the sulfur content of coals used by utilities 
in 1979 Physical coal cleaning and the use of low sulfur coal 
as viable emission control strategies are emphasized The coal 
assessment processor model was developed to determine the 
quantity of coal that would be available in each state to meet 
vanous S02 emission regulations using one or a combination of 
alternative S02 control technologies GRA 


N82-16643||l Brookhaven National Lab. Upton. N Y Dept, 
of Energy and Environment 

ROLE OF LARGE SCALE ENERGY SYSTEMS MODELS IN 
R8iD PLANNING 

J Lamontagne Nov 1980 13 p refs Presented at the 

ORSA/TIMS Conf. Colorado Springs. 9 Nov 1980 
(Contract DE-AC02-76CH-00016) 

(OE81-026058. BNL-29751. CONF-801 126-3) Avail NTIS 
HC A02/MF A01 

The development of alternative technologies to provide new 
sources of energy and extend the lives of current ones is discussed 
The influence of model results on energy policy makers who 
are not knowledgable about flaws or uncertainties in the models, 
errors in assumptions in model inputs which can result in faulty 
forecasts, the overall usefulness of energy system models, and 
model limitations are discussed It is concluded that energy models 
should be clearly related to specific issues and methodologies 
should be clearly related to specific decisions, and allow 
adjustments to be easily made for alternative assumptions and 
for additional knowledge gained during the evolution of the energy 
system DOE 

N82-1S663||I Stoller IS M ) Associates. New York 

POTENTIAL CONTRIBUTION OF CURRENTLY OPERATING 
NUCLEAR-FUELEO ELECTRIC-GENERATING UNITS TO 
REDUCING US OIL CONSUMPTION 

R H Koppe. Eric A J Olson, and Kenneth R VanHowe 30 Sep 
1980 56 p Prepared for ORNL 
(Contract W-7405-eng-26) 

(0E81-030497. ORNL/Sub-80/40416/1) Avail NTIS 

HC A04/MF A01 

The prospect for performance improvement in the 62 operating 
light water reactors was examined It is found that in the short 
term, capacity factor improvement of about 16 percent can be 
achieved, in respionse to a short term energy crisis In the long 
term a gain of 18 percent can be achieved Such gains represent 
a decrease in equivalent oil consumption of approximately 
350,000 barrels a day Potential increases in the operating power 
level of these units, are evaluated This total short term power 
level increase would be equivalent to 138.000 barrels of oil per 
day DOE 


N82-16664jjl Department of Energy. Washington, D C Office 
of Energy Management and Extension 

ANNUAL REPORT TO THE PRESIDENT AND THE CON- 
GRESS ON THE STATE ENERGY CONSERVATION PRO- 
GRAM FOR CALENDAR YEAR 1980 


Jul 1981 40 p 

IDE81-025862. DOE/CE-0016) Avail. NTIS 

HC A03/MF A01 

The activities of the fifth year's operation (December 
1979 through December 1980) of the state energy conservabon 
program are reported The program requires states to develop 
and implement plans that will reduce projected energy consump- 
tion by 5% or more in 1980 Five program measures required 
to be eligible for financial assistance under the plan and three 
program measures under a supplemental plan are described and 
outlined The details of program operation and results to date 
are rejiorted Program management in a description of selected 
innovative state Program measures are descnbed The President's 
Program for economic recovery is evaluated DOE 

N82-1666S# Pacific Noithwest Lab. Richland. Wash 
TECHNOLOGY CHANGE AND ENERGY CONSUMPTION: A 
COMPARISON OF RESIDENTIAL SUBDIVISIONS 

L A Nieves and A L Nieves 1981 38 p Presented at the 
56th Ann Conf of the Western Econ Assoc . San Francisco, 
2-6 Jul 1981 

(Contract DE-AC06-76RL-01830) 

(DE81-030075. PNL-SA-9049. CONF-810757-2) Avail NTIS 
HC A03/MF A01 

The energy savings in residential buildings likely to result 
from implementation of the building energy performance standards 
(BEPS) were assessed The goals were to compare energy use 
in new homes designed to meet or exceed BEPS levels of energy 
efficiency with that in similar but older homes designed to meet 
conventional building codes, and to survey the home owners 
regarding their energy conservation attitudes and behaviors and 
to ascertain the degree to which conservation attitudes and 
behaviors are related to residential energy use The consumer 
demand theory which provides the framework for the empincal 
analysis is presented The sample residences are descnbed and 
the data collection method discussed The definition and 
measurement of major variables are presented DOE 

N82-15B66|jl Minnesota Geological Sunrey. St Paul 
MOORHEAD DISTRICT HEATING, PHASE 2 Final Report 
R E Sundberg Jan 1981 429 p refs 
(Contract DE-AC02-78CS-20074) 

(DE81-029689, DOE/CS-20074/1) Avail NTIS 

HC A19/MF A01 

The feasibility of developing a demonstration cogeneration 
hot water district heating system was studied The distnct heating 
system would use coal and cogenerated heat from the Moorhead 
power plant to heat the water that would be distributed through 
underground pipes to customers or their space and domestic 
water heating needs, serving a substantial portion of the 
commercial and institutional loads as well as single and multiple 
family residences near the distribution lines The technical 
feasibility effort considered the distribution network, retrofit of 
the power plant, and conversion of heating systems in customers' 
buildings to use hot water from the system The system would 
be developed over six years The economic analysis consisted 
of a market assessment and development of business plans for 
construction and operation of the system Rate design methodol- 
ogy, institutional issues, development risk, and the proposal for 
implementation are discussed DOE 

N82-16S67|jl Edgerton. Germeshausen and Grier, Inc.. Idaho 
Falls. Idaho 

MICRO-HYDROPOWER IN THE UNITED STATES 

R 0 Haroldsen and F 8 Simpson 1981 9 p refs Presented 
at WATERPOWER 1981 Conf. Washington. D C . 22 Jun 
1981 

(Contract DE-AC07-76ID-01570) 

(DE81-02B271. EGG-M-02781. CONF-8106137-5) Avail 
NTIS HC A02/MF A01 

'The interest and problems relating to the development of 
micro-hydropower, i e . capacities of less than 1 00 kW. was 
assessed A total of 62 individuals from 1 0 states and 4 groups. 
1 e . developers. A/ E firms, equipment manufacturers, and state 
and federal agencies, were polled to determine their perceptions 
of the advantages and disadvantages of micro-hydro developments 
and the needs for such developments Financing, technical 
assistance, and help with the economic analysis and regulatory 
aspects of micro-hydro development appeared to be the paramount 
needs Whether or not a specific site can be successfully developed 
depends on site conditions A micro-hydro plant discussed as 
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an example is shown to be a poor investment, e g . maximum 
$200 per month return on $60,000 investment. DOE 


N82-16583|jl Vereinigte Elektnzitaetswerke Westfalen AG. 
Dortmund (West Germany) Bereich Marketing 

energy consumption analysis and comparative 

STUDY OF THE OPERATIONAL RESULTS FROM HEAT 
PUMP PLANTS Final Report. Oct. 1979 

Peter Mueller. Bemd Bewer. Heinz Klaus. Walter Sander, and 
Hans Joachim Guenther Wirthwein Bonn Bundesministenum 
fuer Forschung und Technologie Dec. 1980 240 p refs In 
GERMAN; ENGLISH summaiy Sponsored by Bundesministerium 
fuer Forschung und Technologie 

(BMFT-FB-T-80-109: ISSN-0340-76081 Avail. NTIS 

HC A11/MF A01. Fachinformationszentrum, Karlsruhe. West 
Germany DM 40.50 

Electric energy consumption with inclusion of the electncity 
consumption of the supplementary and auxiliary equipment is 
considered. Costs are divided into plant costs for heat pumps, 
heating systems and auxiliary equipment, installation costs for 
heat pumps, heating systems and auxiliary equipment, operating 
costs and maintenance costs. Specific energy consumption and 
cost statements were determined Operational expenences were 
reviewed and the energetic operational behavior, including 
supplementary and auxiliary equipment for a random test of 
plants. IS discussed Author (ESA) 


N82-1B589jj! Mitre Corp . McLean. Va Metrek Oiv 

ENERGY AND DEVELOPMENT IN CENTRAL AMERICA. 
VOLUME 1 : REGIONAL ASSESSMENT Final Report. Oct. 
1979 - Feb. 19S0 

Wayne Park. Wayne Park. Carole Neves. Ranvir Trehan. William 
Gallagher. Phillip Palmedo. Andres Doemberg. Keith Oberg. and 
Steven Kyle Feb 1980 128 p refs Prepared in cooperation 
with Energy/ Development International 2 Vol 
(Contract AID/SOD/PDC-C-0146) 

(PB81-231540. MTR- 8 OW 6 OI-V 0 I-I) Avail NTIS 

HC A07/MF A01 CSCL 10A 

A regional energy assessment of six Central American 
countries is presented The purpose is to assist these countnes 
in defining, planning, and meeting energy requirements implicit 
in their economic and social development goals The following 
topics are treated Central America Regional energy assessment, 
energy issues, geographical, social, and economic aspects, energy 
resources, current energy use and future energy use. energy 
strategies GRA 


N82-1569(^ Mitre Corp . McLean. Va METREK Div 

ENERGY AND DEVELOPMENT IN CENTRAL AMERICA. 
VOLUME 2: COUNTRY ASSESSMENTS Final Report Oct 
1979 - Feb. 1980 

Wayne Park. Carole Neves. Ranvir Trehan. William Gallagher. 
Phillip Palmedo, Andres Doenberg. Keith Oberg. and Steven Kyle 
Mar 1980 350 p refs Prepared in cooperetion with 

Energy/ Development International 2 Vol 
(Contract AID/SOD/PDC-C-0146) 

(PB81-231557, MTR-80W602-Vol-2) Avail NTIS 

HC A15/MF A01 CSCL 10A 

An energy assessment for each of six Central American 
countries - Guatemala. El Savador. Honduras. Nicaragua. Costa 
Rica, and Panama is presented The program assists the U S 
Agency for International Development and other development 
organizations in defining energy programs in Central America 
The following issues are treated separately for each individual 
country, geographic, social and economic aspects, energy 
resources, current and future energy use. energy strategies GRA 


N82-16691||l Tata Inst of Fundamental Research. Bombay (India) 
Documentation Centre 

INDIAN ENERGY ABSTRACTS 

Mar 1981 46 p 

(PB8 1-2323 16) Avail NTIS HC A03/MF A01 CSCL 10A 
The document provides abstracting coverage of scientific and 
technical energy literature originating from Indian Government 
Departments. Universities. National Laboratones. and other 
research institutions including industnes The scope encompasses 
all forms of renewable sources of energy and more efficient and 
less polluting use of fossil and fissile fuels DOE 


N82-16592# National Academy of Sciences - National Research 
Council. Washington. D C Advisory Committee on Technology 
Innovation 

SUPPLEMENT TO ENERGY FOR RURAL DEVELOPMENT: 
RENEWABLE RESOURCES AND ALTERNATIVE TECHNOL- 
OGIES FOR DEVELOPING COUNTRIES Final Report 
1981 248 p refs 
(Contract AID/TA-C-1433) 

IPB81-231011, CIR/BOSTID/38) Avail NTIS 

HCA11/MFA01 CSCL 10A 

The publication energy for rural development renewable 
resources and alternative technologies for developing countnes. 
which presented information on a variety of subjects, including 
direct uses of solar energy (heating, cooling, distillation, crop 
drying, photovoltaics). indirect uses of solar energy (wind power, 
hydropower, photosynthesis, biomass), geothermal energy, and 
energy storage is reviewed New technologies developed and 
advances made in technologies are discussed GRA 

N82-1B694I 8 ureau of the Census, Washington. 0 C 

FUELS AND ELECTRIC ENERGY CONSUMED 

Feb 1981 25 p 

(PB81-240442. MIC-77-SR-5) Avail NTIS HC A02/MF A01 
CSCL 081 

The following topics on energy consumption are reported 
general summaiy. type of operation, size of establishment, type 
of organization, assets and capital expenditures, fuels and electric 
energy consumed, and water use ORA 

N82-1B696)fl Pnns Maunts Lab TND. Rijswijk (Netherlands) 
Inst voor Chemische en Technologische Research 

POLLUTION OF THE SOIL BY AVIATION GASOUNE 

A Verweij Aug 1979 26 p ref In DUTCH. ENGLISH 

summary 

(Contract A78/KL4/148) 

(PML-1979-41. TDCK-73390) Avail NTIS HC A03/MF A01 
A literature search was conducted to determine the effects 
of aviation gasoline spills and more general oil spills on the 
environment and on the condition of oil storage tanks Remedial 
measures are presented Attention is gnren to natural restoration 
processes as well as to actions to speed up these processes 

Author 


N82-1BS9Bj)l Battelle Pacific Northwest Labs, Richland. Wash 

ECOLOGICAL EFFECTS ASSESSMENT; REQUIREMENTS 
VS STATE-OF-THE-ART 

D H McKenzie, J M Thomas, and L L Eberhardt May 1981 
31 p refs Presented at the 3rd Conf on Waste Heat Management 
and Utilization. Miami. Flonda. 12 May 1981 
(Contract DE-AC06-76RL-01830) 

(DE81-028092. PNL-SA-9292. CONF-8 10545-5) Avail NTIS 
HC A03/MF A01 

(^rrent requirements and the state-of-the-art in ecological 
effects assessments in regard to nuclear power plants are studied 
The current cooling system approaches, data collection programs, 
and ecological effects assessments are discussed A timely review 
and evaluation of current practice is called for The magnitude 
of economic and environmental resources being committed to 
cooling system alternatives mandates that the decision-making 
process result in as many optimal choices as possible In addition, 
the resources being devoted to environmental data collection 
and integration provide considerable motivation for providing 
meaningful input to the decision-making process It is maintained 
that the input should be as quantitative and as free from subiective 
content es is reasonably possible An alternative viewpoint 
suggests that the past several decades of experience be considered 
but a first step, and the current task to be one of designing a 
second step DOE 


N82-1B602# California Univ . Livermore Lawrence Livermore 
Lab. 

THREE-DIMENSIONAL FINITE ELEMENTAL MODEL FOR 
SIMULATING HEAVIER-THAN-AIR GASEOUS RELEASES 
OVER VARIABLE TERRAIN 

Robert L Lee. Philip M Gresho. Stevens T Chan, and Oaig 0 
Upson Aug 1981 17 p refs Presented at the NATO/CCMS 
12th Intern. Tech Meeting on Air Pollution Modeling and its 
Applications. Menlo Park. Calif, 25-28 Aug 1981 Submitted 
for publication 
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(Contract W-740S-eng-48( 

(DE81-028689. UCRL-85520. CONF-810841-1) Avail NTIS 
HC A02/MF A01 

A 3 dimensional finite element model was developed to 
predict the dispersion processes associated with heavier than 
air gaseous releases in the atmosphere 8oth 2 dimensional and 
3 dimensional examples presented to demonstrate the flexibility 
of the model in simulating the motion of the vapor cloud generated 
after a liquid natural gas spill over flat or variable terrain Also 
presented are results to justify the slightly more complex 
generalized anelastic model rather than one employing the 
8oussinesq and/or hydrostatic approximation, which are routinely 
used for planetary boundary layer flows but can be inappropri- 
ate for this application OOE 


N82-1660S|fl Data Resources. Inc.. Lexington. Mass 

REQIONAL LOAD-CURVE MODELS: SCENARIO AND 

FORECAST USING THE DRI MODEL Final Report 

H D Platt Aug 1981 283 p Sponsored by Electric Power 
Research Inst 
(EPRI Proj 1008) 

(DE81-904192. EPRI-EA-1672-Vol-3) Avail. NTIS 

HC A13/MF A01 

Regional load curve models were constructed for 32 regions 
that were created by aggregating hourly load data from 
146 electnc utilities The forecast scenario is descnbed and the 
forecast resulting from the use of this scenano is presented. 
The highlights of this forecast are two observations, first, peak 
demands will once again become winter phenomena In the 
heating season, the model is reponsiva to the number of heating 
degree hours, the penetration rate of electric heating equipment, 
and the rate at which this space conditioning equipment is utilized. 
Winter season demands grow more rapidly than demands in 
other seasons and peaks begin to appear in winter months. 
Secondly load factors begin to increase in the forecast, revers- 
ing the trend which began in the early 1960s Nationally, load 
factors do not leap upwards, instead they increase gradually 

OOE 


N82-16607||l California Univ . Rerkeley Lawrence Berkeley 
Lab Energy and Environment Oiv 

KINETICS OF REACTIONS IN A WET FLUE GAS SIMULTAN- 
EOUS DESULFURIZATION AND DENITRIFICATION 
SYSTEM 

S G Chang. D Littleiohn. and N H Lin Jul 1981 36 p 

refs Presented at the ACS Symp on Advan in Flue Gas 
Desulfurization. Atlanta. 30 Mar - 3 Apr 1981 
(Contract W-7405-eng-48l 

(DE81 -029853. LBL-13063. CONF-8 10394-1) Avail NTIS 
HC A03/MF A01 

A number of processes for simultaneous removal of S02 
and NO sub x are discussed They are based on either the 
oxidation of relatively insoluble NO to more soluble N02 or the 
employment of a water soluble ferrous chelating compound as 
a catalyst to aid in the absorption of the insoluble NO. These 
ferrous compounds have the ability to form complexes with the 
NO and thus promote the absorption of the NO Once in solution 
NO sub X can be reduced by the absorbed S02 to form molecular 
N2. N20 or reduced nitrogen compounds such as N0HIS03)2l-2). 
NH(S03)2(-2), NH2SO( ) and NH4(-(-), while S02 is oxidized 
to sulfate The kinetics and mechanisms of reactions involved in 
this system are discussed OOE 


N82-16608jfl University of Western Michigan. Kalamazoo Dept 
of Chemistry 

FUNDAMENTALS OF NITRIC OXIDE FORMATION IN 
FOSSIL-FUEL COMBUSTION Prograee Report. 29 Sep. - 
28 Dec. 1980 

Tfiomas Houser and Michael E McCarville Aug 1981 19 p 

refs 

(Contracts DE-AC21-76ET- 10592, EX-76-C-01-2018) 
(Dt81-030329, DOE/E I-1(;5s»d/ r2. FE-2018-19) Avail’ NTIS 
HC A02/MF A01 

The rate and products of oxidation of HCN and the influence 
of additives, benzene, cyclohexane, toluene, acetylene and CO. 
on the rate and products were studied The only significant 
oxidation products in the absence of additives were C02, H20 
and N2 The complex order indicates that a complex chain 
mechanism is operating, however, the activation energy appears 


too large for a chain or surface mechanism HCN consumption 
dropped drastically and benzene consumption was reduced a 
small amount even at higher oxygen concentrations in the reactor 
No change in products was observed It suggested that CO and 
acetylene produce an intermediate dunng oxidation that does 
not form when benzene oxidizes DOE 

N82-15609|fl Brookhaven National Lab. Upton. N Y Dept, 
of Energy and Environment 

REAL TIME COARSE PARTICLE MASS MEASUREMENTS 
IN A HIGH TEMPERATURE AND PRESSURE COAL 
GASIFIER PROCESS TREATMENT 

J Wegizyn. J Saunders, and W Marlow Mar 1981 9 p 

refs Presented at the 3rd Symp on the Transfer and Utilization 
of Particulate Control Technol . Denver. 10-12 Mar 1981 
(Contract DE-AC02-76CH-00016) 

(DE81 -030036. BNL-22952. CONF-810319-3) Avail NTIS 
HC A02/MF A01 

A probe appropriate for direct extracted sampling of erosnre 
range particulate matter from a coal gasifier outlet or a high 
pressure fluidized bed combustor The system consists of four 
modules (1) a null balance extraction probe with iniection through 
a porous lined tube to minimize wall loss. (2) a stem type 
virtual impactor to separate coarse from fine particles. (3) a 
filter tape collector, and (4) a beta gauge total mass detector 
A stem type virtual impactor separates at ambient gas stream 
conditions the coarse particles from the sampling stream so that 
at upon filtration no condensible vapors, fine particles or reactnre 
gases pass through the filter taps OOE 

N82-16610|jl California Univ. Livermore Lawrence Livermore 
Lab Environmental Sciences Div 

ELEMENTAL COMPOSITION OF ATMOSPHERIC FINE- 
PARTICLES EMITTED FROM COAL BURNED IN A MODERN 
ELECTRIC POWER PLANT EQUIPPED WITH A FLUE-GAS 
DESULFURIZATION SYSTEM 

J M Ondov Jul 1981 19 p refs Presented at the Am 

Chem Soc Meeting. Las Vegas. Nev . 1 Dec 1980 
(Contract W-7405-eng-48) 

(DE81 -030073. UCRL-85035. CONF-801266) Avail NTIS 
HC A02/MF A01 

Mechanisms of fine particle formation and chemical enrich- 
ment in the flue-gas desulfurization system are dicussed Improved 
control devices drastically affect the quantity, chemical composi- 
tion. and physical characteristics of fine particles emitted to the 
atmosphere from these sources Fly ash aerosols were sampled 
upstream and downstream from a modem lime slurry, spray 
tower system installed on a 430 Mw(e) coal utility boiler The 
concentrations of up to 35 elements and estimates of the size 
distnbutions of particles in each the fly ash fractions were 
determined by instrumental neutron activation analysis and by 
electron microscopy DOE 

N82-1B611j)l California Univ. Berkeley Lawrence Berkeley 
^ Lab Energy and Environment Dnr 

INDOOR AIR QUAUTY 

C 0. Hollowell Jun 1981 13 p refs Presented at the Inst 

of Gas Res Oznf , Los Angeles. 28 Sep - 1 Oct 1981 
(Contract W-7405-eng-48) 

(OE81-029857; LBL-12887. CONF-8 1 0909-4. 

EEB-Vem-81-17) Avail NTIS HC A02/MF A01 

Qzmmon sources of indoor air pollution in buildings, the 
specific pollutants emitted by each source, the potential health 
effects, and possible control techniques are discussed Rising 
energy prices, have generated an incentive to reduce ventiiation 
rates and thereby reduce the cost of heating and cooiing 
buiidings. Reduced ventilation in buildings increases exposure to 
indoor air pollution It is suggested that reduced ventilation 
adversely affects indoor air quality unless appropnate control 
strategies ere underta ken. The strategies used to c ontrol indoo r 
air pollution depend on the specific pollutant or class of pollutants 
encounte.'ed. and differ depending on whether the application is 
to an existing building or a new building under design and 
construction The first course of action is prevention or reduction 
of pollutant emissions at the source DOE 


N82-1B613||I Pacific Northwest lab. Richland. Wash. 

ASSESSMENT OF THE LONG-RANGE TRANSPORT OF 
RESIDENTIAL WOOD8TOVE FINE-PARTICULATE EMIS- 
SIONS FOR TWO FUTURE UNITED STATES ENERGY 
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SCENARIOS 

K J. Allwine, Jr May 1981 17 p refs Presented at the 

Intern Conf on Residential Solid Fuels. Portland. Oreg . 1-4 Jun 
1981 

(Contract OE-AC06-76RL-01830) 

(DE81-030096. PNL-SA-9606. CONF-8 10674-5) Avail NTIS 
HC A02/MF A01 

The impact of solar energy technologies (especially wood- 
stoves) on regional scale fine particulate air quality resulting 
from direct-energy-use sources was analyzed It is shown that 
significant interregional transport of fine particulates occurs 
especially into the three northeastern regions of the US It is 
indicated that concentrations are low relative to any current 
particulate standards Both maximums occurred in the Middle 
Atlantic region. It is predicted that the concentrations in the 
eastern Five regions will decrease from 1975 to 2000 (both 
scenanos) whereas the opposite is true for the five western 
regions The contnbutions from wootlstoves are projected to 
increase in all regions The majority of this increase is due to 
woodstoves For the three northeastern regions more than 50% 
of the impact of each region is from outside the respective 
region OOE 

N82-16618jfl Battelle Columbus Labs. Ohio 

USE OF COAL CLEANING FOR COMPUANCE WITH S02 
EMISSION REGULATIONS Final Report. Jun. 1977 - Jun. 
1981 

E H Hall. A W Lemmon. Jr . G L Robinson. F K Goodman. 
J H McCreery. R E Thomas, and P A Smith Sep 1981 
438 p refs 

(Contract EPA-68-02-2163) 

(PB81-247520. EPA-600/7-81-146. IERL-RTP-1244) Avail 
NTIS HC A19/MF A01 CSCL 138 

Results of an evaluation of coal cleaning as a means of 
controlling S02 emissions from coal fired stationary sources are 
presented Coal cleaning was examined in the light of various 
existing and proposed S02 emissions regulations to determine 
applications in which the technology would be most useful Barriers 
were identified that prevent wider application of coal cleaning 
Actions are described which should be taken to overcome these 
barners Much information about coal is compiled as resource 
data on the coal reserve base, present and projected coal 
production, coal cleanability. current and projected coal use by 
utilities and industry, size and age distribution of coal fired facilities, 
and the nature of coal contracts Environmental impacts of coal 
cleaning are compared with those of other sulfur removal strategies 
such as flue gas desulfurization anri the use of low sulfur coal 
Similarly^ costs of the vai«us SU2 control alternatives are 
compared GRA 


N82-16821jfl Environmental Protection Agency. Ann Arbor, Mich 
Standards Development and Support Branch 
HEAVY-DUTY ENGINE BASEUNE PROGRAM AND NO SUB 
X EMISSION STANDARD DEVELOPMENT (1972-73) 

Timothy Cox. Zachary Diatchun. Thomas Nugent. Glenn Passavant. 
and Larry Ragsdale Mar 1981 69 p refs 
(PB8 1-244030. EPA-AA-SDSB-81-01) Avail NTIS 

HC A04/MF A01 CSCL 138 

The statutory NOx emission standard for 1985 heavy duty 
engines was determined The standard is based on a 75% reduction 
from the average measured emissions for uncontrolled (1972-73 
model year) gasoline fueled heavy duty engines program 
established the amount of NOx emissions from the uncontrolled 
heavy duty gasoline-fueled engines A baseline testing this program 
consists of four sectons (1) engine procurement. (2) restorative 
maintenance. (3) testing the engine emission levels by transient 
test procedure, and (4) determination of the average measured 
emissions GRA 

N82-16623|jl Rfsearch Tnangle Inst . Research Triangle Park. 
N. C 

SYMPOSIUM PROCEEDINGS: ENVIRONMENTAL AS- 

PECTS OF FUEL CONVERSION TECHNOLOGY. 5TH 
Prog wss Rppoft. F«b. - Aug. 1980 

F A. Ayer, comp and N. S Jones, comp Jan. 1981 665 p 

refe Proceedings of symp held in St Lmis. 16-19 Sep. 1980 
(Contract EPA-68-02-3170) 

(PB81-24S045: EPA-600/9-8 1-006) Avail. NTIS 

HC A99/MF A01 CSCL 138 

Environmental aspects of fuel conversion technoll^ are 


presented. Environmental information related to coal gasification, 
indiract liquefaction, direct liquefaction, program approach, 
environmental assessment, environmental control, and the 
development of pollution control guidance documents is in- 
cluded. GRA 

N82-16824j|l Geological Survey. Indianapolis. Ind Water 
Resources Div. 

EFFECTS OF COAL FLY-ASH DISPOSAL ON WATER 
QUAUTY IN ANO AROUND THE INDIANA DUNES 
NATIONAL LAKESHORE. INDIANA Final Wator-rasourcM 
Inve st i ga tion Report 
Mark A. Hardy Apr 1981 73 p refs 

(PB81-238479; USGS/WRD/WRI-81-073: USGS/WRI-81-16) 
Avail: NTIS HC A04/MF A01 CSCL 138 

Dissolved constituents in seepage from fly ash settling ponds 
bordenng part iiKreasad trace elements, and gross alpha and 
gross beta radioactivity in ground water and surface water 
downgradient from the settling ponds It is suggested that 
concentrations of some dissolved trace element are greater 
beneath interdunal pond 2 than in the pond. It is found that 
calcium concentrations are greater in ground water downgradient 
from the settling ponds than in the ponds Where organic material 
IS present downgradient from the settling ponds, concentrations 
of arsenic, fluonde. molybdenum, potassium, sulfate, and strontium 
were greater in the ground water than in the ponds In contrast, 
the concentrabons of cadmium, coojier. nickel, aluminum, cobalt, 
lead, and zinc are less. GRA 


N82-15626|jl TRW. Inc . Research Tnangle Park. N C Progress 
Center 

DEMONSTRATION OF WELLMAN-LORD/ALUED CHEMI- 
CAL FDD TECHNOLOGY: DEMONTRATION TEST SECOND 
YEAR RESULTS Final Report. Feb. 1973 - Oct. 1979 

R C Adams, S W Mulligan, and R R Swanson Aug 1981 
410 p refs 

(Contract EPA-68-02-3174) 

(PB81-246316: EPA-600/7-81-140) Avail. NTIS 

HC A18/MF A01 CSCL 13B 

The performance over a 2 year period of a full scale flue 
gas desulfunzation (FGD) is reported The process is regensrable. 
employing sodium sulfite wet scrubbing, thermal regeneration of 
the spent scrubber solution, and reduction to elemental sulfur 
of the recovered S02 Process energy requirements, primarily 
for thermal regeneration of the scrubber solution and subse- 
quent recovery of S02. were quite large, amounting to 12 percent 
of the boiler heat input derived from fuel. Operation and 
performance occurred after some modification to the boiler to 
increase inlet flue gas temperature and after implementing FGD 
plant improvements identified dunng initial operation GRA 


N82-16S33jjl Los Angeles County Sanitation District. Whittier. 
Calif 

PARALLEL EVALUATION OF AIR-AND OXYGEN- 
ACTIVATED SLUDGE Final Report. Feb. 1976 - Dec. 1976 

Scott Austin. Fred Yunt. Donald Wuerdeman, and Walter E 
Garnson Aug 1981 53 p 
(Contract Dl- 14- 12- 150) 

(PB81-246712, EPA-600/2-81-155) Avail. NTIS 

HC A04/MF A01 CSCL 13B 

The merits of air and oxygen in the activated sludge process, 
two 1900-cu m/day activated sludge pilot plant, one air and 
one oxygen system, were operated Both of the pilot plants met 
the applicable discharge limitations for everything but three trace 
metals, but the oxygen system provided a more stable operation 
Pnmary differences in performance concerned ammonia nitrogen 
removals and energy consumption GRA 


N82-16637|jl Energy Resources Co. Inc.. Cambndge. Mass. 
POTENTIAL ENVIRONMENTAL PROBLEMS OF ENHANCED 
OIL AND GAS RECOVERY TECHNIQUES Final Report 

Ron Beck. Robert Shore. Terry Ann Scnven, and Melinda Lindquist 
Aug 1981 297 p refs 
(Contract EPA-68-03-2648) 

(PB81-240186. EPA-600/2-81-149) Avail NTIS 
HCA13/MF A01 CSCL 13B 

This report provides (a) an identification of and analysis of 
available data regarding EOR/EGR related pollutants: (b) an 
assessment of potential environmental impacts and an identifica- 
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tion of possible controls, and (cl recommendations as to research 
needs The following processes were studied steam iniection. 
in situ combustion, carbon dioxide miscible flooding, micellar/ 
polymer flooding, alkaline flooding, improved waterflooding, 
advanced hydraulic fractunng. chemical explosive fracturing, and 
directional dniling The existing EOR/EGR environmental impact 
information (published and unpublished) is critically reviewed and 
summarized The effect of EOR/EGR processes on air quality, 
groundwater quality, water quantity, noise levels, and secondary 
impacts IS the mam area of analysis GRA 

N82-16661|fl Research Tnangle Inst. Research Triangle Park. 
N C 

PROCEEDINGS; SYMPOSIUM ON FLUE GAS DESULFUR- 
IZATION. VOLUME 1 

Franklin A Ayer Apr 1981 548 p refs Symp held at 

Houston. Tex. 28-31 Oct 1980 
(Contract EPA-68-02-3170) 

(PB81-243156. EPA-600/9-8 1 -01 9A-Vol- 1 ) Avail NTIS 
HC A23/MF A01 CSCL 138 

Presentations of the flue gas desulfurization (FGO) conference 
are presented They cover such subjects as approaches for control 
of acid ram. the Nation's energy future, economics of FGO. 
legislative/ regulatory developments. FGO research/ development 
trends. FGO system operating experience. FGO byproduct 
disposal/ utilization, developments m dry FGO. and industrial boiler 
applications GRA 


N82-1B662jjl Research Triangle Inst. Research Triangle Park. 
N C 

PROCEEDINGS: SYMPOSIUM ON FLUE GAS DESULFUR- 
IZATION. VOLUME 2 

Franklin A Ayer, comp Apr 1981 55 1 p refs 6th Symp 

held at Houston. Tex. 28-31 Oct 1980 
(Contract EPA-68-02-3170) 

(PB81-243164. EPA-600/9-81-019B) Avail NTIS 

HC A24/MF A01 CSCL 138 

Proceedings on flue gas desulfurization are documented 
Presentations covered the following subjects approaches for 
control of acid ram. the nation's energy future, economics of 
FGO. legislative/ regulatory developments. FGO research/ 
development trends. FGO system operating experience, FGO 
byproduct disposal/utilization. developments m dry FGO. and 
industrial boiler applications GRA 


N82- 15833# California Univ , Livermore Lawrence Livermore 
Lab 

M.ETHOOOLOGY AND BASIC ALGORITHMS OF THE 
LIVERMORE ECONOMIC MOOEUNG SYSTEMS 

Robert 8 8ell 17 Mar 1981 43 p refs 
(Contract W-7405-eng-48) 

(0E81-029430, UCRL-53131) Avail NTIS HC A03/MF A01 
The methodology and the basic pricing algorithms used in 
the Livermore economic modeling system (EMS) are described 
Each algorithm's function is analyzed and a detailed derivation 
of the actual mathematical expressions used to implement the 
algorithm is presented DOE 


N82-16012# Applied Decision Analysis. Inc . Menlo Park, Calif 

EVALUATING R AND D OPTIONS UNDER UNCERTAINTY. 
VOLUME 2; ATMOSPHERIC FLUIOIZEO-BEO COMBUS- 
TION COMMERCIAUZATION STRATEGIES Final Report 

A 8 Borison, 8 R Judd, P A Morris, and E C Walters Aug 
1981 79 p Sponsored by Electric Power Research Inst 
(EPRI Proj 1432-1) 

(DEB 1-904246. EPRI-EA-1964-Vol-2) Avail. NTIS 

HC A05/MF A01 

A quantitative framework for analyzing commercialization 
decisions for emerging electrical power generation technologies 
was developed The framework addresses the general question 
of when to freeze a design for commercialization The framework 
was developed to help evaluate the benefits of continuing the 
development of two different designs for atmospheric fluidized 
bed combustion boilers EPRI staff participated actively in 
specifying the scope of the analysis and in providing technical 
information on the two designs The framework was demonstrated 
using this information, supplemented with probablistic judgments 
by EPRI staff about possible outcomes from the pilot and 
demonstration stages of development Based on the technical 


data and judgments supplied by EPRI staff, the analysis shows 
a net benefit for proceeding with the development of two 
designs DOE 

N82-16013I Applied Decision Analysis. Inc . Menlo Park. Calif 

EVALUA-HNG R AND D OPTIONS UNDER UNCERTAINTY. 
VOLUME 3: AN ELECTRIC-UTIUTY GENERATION- 

EXPANSION PLANNING MODEL Final Report 

A B Bonson. B R Judd. P A Morns, and E C Walters Aug 
1981 114 p refs Sj}onsored by Electnc Power Research 

Inst 

(EPRI Proj. 1432-1) 

(OE81-904237. EPRI-EA-1964-Vol-3) Avail NTIS 

HC A06/MF A01 

An electric utility generation expansion model developed for 
use in research and development (R and D) planning under 
uncertainty is descnbed The model provides a framework for 
examining broad utility and R and D planning issues, rather 
than the specific generation expansion decisions of individual 
utilities Unlike existing approaches, the model focuses directly 
on the demand, technological, and regulatory uncertainties and 
the long term dynamics that affect the impact of R and D 
achievements The model's somewhat aggregate approach to 
electric utility decision making (to allow repeated application at 
low cost) can be modified, as needed, for more detailed utility 
planning When fully implemented, the model can be applied to 
the analysis of issues such as technology adoption, resen/e margin, 
unit size, reliability, storage and load management effects, lead 
time, and government regulation DOE 

N82-1801^ Brookhaven National Lab . Upton, N Y 

APPUCATION OF AN IP MODEL TO STRATEGIC PLAN- 
NING OF MULTINATIONAL COOPERATIVE RD AND D 
PROGRAMS 

V L. Sailor 1981 10 p refs 
(Contract DE-AC02-76CH-00016) 

(DE81 -029325. BNL-29857) Avail NTIS HC A02/MF A01 
An analytical study was initiated to serve as a basis for 
defining a cooperative strategy for RD and D among International 
Energy Agency member nations A flexible energy system model. 
MARKAL, was developed as the pnmary tool for the analysis 
The flexibility of MARKAL is demonstrated by the fact that the 
diverse energy systems of sixteen countries and the aggregated 
European Economic Community have been modeled success- 
fully MARKAL IS a multi-period linear programming model which 
describes the energy flows, costs, and resource consumption of 
national energy systems over an extended period of time (1980 
to 2020) Various policy options and assumptions about futuie 
world situations create a range of scenarios which control the 
MARKAL solutions Such options and such postulated conditions, 
translated into operational indicators to drive the MARKAL model 
and constrain its solutions, are described DOE 

N82-16022*jjl National Aeronautics and Space Administration. 
Washington, D C 

AERONAUTICS AND SPACE REPORT OF THE PRESIDENT. 

1980 ACTIVITIES 

1981 108 p 

(NASA-TM-84079) Avail NTIS HC A06/MF A01 CSCL 
05A 

The year's achievements in the areas of communication. Earth 
resources, environment, space sciences, transportation, and space 
energy are summarized and current and planned activities in 
these areas at the various departments and agencies of the 
Federal Government ere summarized Tables show U S and world 
spacecraft records, spacecraft launchings for 1980. and scientific 
payload and probes launched 1975-1980 Budget data are 
included A R H 
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SOLAR ENERGY 

Includes solar collectors, solar cells, solar heating and cooling 
systems, and solar generators 


A82-10007 Solar materials science. Edited by L. E Murr 

(New Mexico Institute of Mining and Technology, Socorro. NM). 
New York, Academic Press, 1980. 799 p $35 

Solar collector (photothermal) materials are considered, taking 
into account the optical properties-microstructure relationship in 
particulate media, solar mirror materials and their use in solar 
concentrating collectors, the effect of soiling on solar mirrors and 
techniques used to maintain high reflectivity, the emissivity of 
metals, fundamental limits to the spectral selectivity of composite 
materials, composite film selective absorbers, and corrosion science 
and Its application to solar thermal energy material problems. Solar 
storage and thermochemical materials are discussed, giving attention 
to thermal storage in salt-hydrates, a thermodynamic basis for 
selecting heat storage materials, the application of reversible chemical 
reactions to solar thermal energy systems, and materials science 
issues encountered during the development of thermochemical 
concepts. Solar conversion (photovoltaic) materials are also exam- 
ined, and a description is provided of research and device problems in 
photovoltaics, heterojunctions for thin film solar cells, the optimiza- 
tion of solar conversion devices, and the basic aspects of plasma- 
deposited amorphous semiconductor alloys in photovoltaic conver- 
sion. The role of crystal defects in solar materials is studied along 
with surface and interface characteristics. G.R. 

A82-10008 Introduction to solar materials science. R S. 

Claassen (Sandia Laboratories, Albuquerque, NM) and B. L. Butler 
(Solar Energy Research Institute, Golden, CO). In Solar materials 
science. New York, Academic Press, 1980, p. 

3-51, 38 refs. Contracts No. DE-AC04-760P-00789, No EG-77-C- 
01-4042 

A broad program is underway to develop and improve the full 
range of technologies needed to make solar energy a significant 
contributor to the U S national energy supply. One important aspect 
of the technology development is materials Attention is given to 
solar collector materials, photochemical conversion and storage, and 
solar conversion materials Although solar energy systems require no 
fuel, they are characterized by high initial cost. Cost reduction is, 
therefore, an essential element of the solar energy program. Concern 
for cost is reflected in considerations of materials availability, in the 
development and demonstration of mass production processes which 
are inherently inexpensive, and in the design of solar energy systems 
of minimum complexity. G.R 

A82-10009 Introduction to the role of crystal defects in 

solar materials. L. E. Murr and 0 T. Inal (New Mexico Institute of 
Mining and Technology, Socorro, NM). In Solar materials science. 

New York, Academic Press, 1980, p. 53-92. 33 

refs. 

It is pointed out that, to a large extent, the science of materials 
is dominated by the role of imperfections in determining or 
controlling the properties of materials. Crystal defects, or imperfec- 
tions, in crystalline materials are now well documented. In general, 
they are grouped into regimes of zero-dimensional (or point) defects, 
one-dimensional (or line) defects, two-dimensional (or planar) 
defects, and three-dimensional (or volume) defects. Vacancies, 
interstitials, and substitutional impurities constitute the more 
common point defects, while charge balance requirements in ionic 
solids require pairs of such defects to be formed, or some other 
charge-compensating mechanisms. Dislocations constitute the more 
common line defects. Attention is given to crystal structures and 
order-disorder phenomena, crystal lattice defects, and solar-related 
materials structures. G.R. 

A82-10010 Surface and interface studies and the stabiiity 

of solid solar energy materials. A W. Czanderna (Solar Energy 


Research Institute, Golden, CO). In Solar materials science. 

New York. Academic Press, 1980, p 93-147 61 refs. 
Contract No EG-77-C-01-4042. 

An overview is provided of the role that surface and interface 
studies of solid materials must play if the U.S is to achieve wide 
scale commercialization and application of the various solar technol- 
ogies Surface studies applicable to solar materials are considered, 
taking into account the surface area, real and clean surfaces, 
structure and topography, surface composition or purity, surface 
thermodynamics, the equilibrium shape, diffusion, the nature of 
adsorbate/sol id interactions and the amount adsorbed, and the 
methods used for studying the surfaces of solar materials The 
surface science of solar materials surfaces is discussed, giving 
attention to surface science in energy technologies, areas of surface 
science and solar energy technologies, and surface science applied to 
specific solar energy materials A description is presented of the role 
of the polypropylene/copper oxide interface in the catalyzed 
oxidative degradation of polypropylene. G.R. 

A82-10011 The opbcal properties-microstructure relation- 

ship in particulate media - Optical tailoring of solar absorbers. A 
Ignatiev (Houston, Univeisity, Houston, TX) In Solar materials 
science. New York, Academic Press, 1980, p. 

151-170 28 refs. Research sponsored by the US. Department of 
Energy and University of Houston 

The basic principles of electromagnetic radiation absorption in 
solids are examined It is found that a good solar energy absorber 
should have a metallic or semimetallic component and that the 
absorber should be composed of small particles. The understanding 
of the interaction of an array of small conducting particles with 
electromagnetic radiation is, in this connection, of interest in the 
study of solar energy absorption. An effective medium theory is 
considered The approach used by O'Neill and Ignatiev (1978) is 
expanded to illustrate the applicability of an approach which 
involves the definition of distributions of spheroidal particles in the 
modeling of the optical response of particulate films The investiga- 
tion shows that the optical response of solar absorbers is strongly 
dependent on the microscopic structure of the absorber It is, 
therefore, possible to accomplish optical tailoring of a material 
through the manipulation of its microscopic structure G R 

A82-10012 Solar mirror materials - Their properties and 

uses in solar concentrating collectors. R. B Pettit and E. P Roth 
(Sandia Laboratories, Albuquerque, NM) In Solar materials science. 

New York, Academic Press, 1980, p. 171-197. 
32 refs. Contract No DE-AC04-76DP-00789 

Solar mirror materials are used in a variety of solar collectors in 
order to redirect the incident sunlight onto a receiver surface. The 
collectors employed range from augmented flat plate collectors to 
high concentration tracking parabolic dish concentrators. The prima- 
ry advantage in using solar mirrors to concentrate sunlight is either to 
increase the system efficiency (e g., be reducing thermal losses) or to 
reduce the system cost where relatively expensive receiver materials 
are utilized. In most applications, the total mirror surface area 
deployed is large. Thus, the mirrors must be manufactured at a 
relatively low cost The current state of mirror materials with 
application to solar concentrators is reviewed. After specular 
reflectance is defined, the optic ' measurement techniques developed 
specifically for these materials are discussed. Attention is given to the 
solar reflectance properties of mirror materials, taking into account 
glass, metallized plastics, polished aluminum, and protective coatings. 

G.R, 

A82-10013 The effect of soiling on solar mirrors and 

techniques used to maintain high reflectivity. E P. Roth and R. B. 
Pettit (Sandia Laboratories, Albuquerque, NM) In Solar materials 
science. New York, Academic Press, 1980, p. 

199-227. 24 refs. Contract No. DE-AC04-76DP-00789. 

Solar mirrors are designed to achieve initially the maximum 
possible reflectance. However, outdoor exposure subjects the mirror 
materials to environmental conditions which can quickly reduce their 
efficiency. One effect of outdoor exposure is the reflectance loss due 
to the accumulation of foreign particles on the mirror surface. 
Specular reflectance losses as great as 25% have been observed for 
mirrors exposed for only a few weeks. Severe energy losses can occur 
in the case of concentrating collecting systems. Thus, from an 
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economic point of view, periodic cleaning or reduction of soil 
accumulation is a practical necessity. Potential methods for con- 
trolling the reflectance loss due to soiling must be based on 
information regarding dust accumulation and its effect on the 
produced energy. A field test study was initiated simulating some of 
the operational configurations of solar mirrors to obtain a suitable 
data base. The accumulation of dust and the resulting loss in specular 
reflectance was found to be a complex function of mirror material, 
weather conditions, geographical location, and operational methods. 

G.R. 

A82-10014 The emissivity of metals. A. J. Sievers (Cornell 

University, Ithaca, NY). In Solar materials science. 

New York, Academic Press, 1980, p. 229-254. 29 refs. 
NSF Grant No. DMR-76-81083, Contract No. XH9-8158-1. 

It IS pointed out that the high-temperature thermal radiative 
properties of metals were not described correctly until 1978. The 
early radiant heat transfer models of metals are examined, taking 
into account model characteristics which do not correspond to the 
real physical conditions. A description is given of a new model, 
which describes correctly the temperature-dependent thermal radia- 
tive properties of metals. Attention is given to the temperature 
dependence of the hemispherical emissivity of platinum, high- 
temperature selective surfaces, aspects of spectral emissivity, ques- 
tions of total emissivity, the normal spectral emissivity of the Drudy 
free electron model as a function of frequency, and model 
corrections. For a correct description of the infrared emissivity of 
metals, it is necessary to take into account the properties of metal 
surfaces. G.R. 

A82-10015 Fundamental limits to the spectral selectivity 

of composite materials. A J. Sievers (Cornell University, Ithaca, 
NY). In Solar materials science New York, 

Academic Press, 1980, p. 255-276. 18 refs. NSF Grant No 
DMR-76-81083, Contract No. XH9-8158-1 

Two approaches are considered for absorbing the solar radiation, 
while suppressing thermal reradiation. According to one approach, 
the solar radiation is transmitted through a heat mirror to a 
nonselective absorber The second approach involves the absorption 
of solar radiation by a dark mirror which has a small thermal 
emissivity The construction of the employed spectrally selective 
surfaces is very different for each case The current study is 
concerned with the relative potential of each of the two approaches, 
taking into account in both cases the best configuration consistent 
with physical constraints Transparent heat mirrors are considered, 
taking into account the spectral characteristics of conducting meshes. 
In an investigation of dark mirrors, attention is given to dark metal, 
metal plus a dielectric film, and metal plus an absorbing film. The 
relative merits of the two considered approaches depend upon the 
temperature Should selective absorber temperatures ever rise above 
800 K, the heat mirror may ultimately provide the larger figure of 
merit. G R 

A82-10016 Composite film selective-absorbers. R. A. 

Buhrman and H. G. Craighead (Cornell University, Ithaca, NY). In 
Solar materials science. New York, Academic 

Press, 1980, p. 277-317. 17 refs. Research supported by the Solar 
Energy Research Institute. 

A description is presented of the general nature of the optical 
properties of metal-insulator composite films. Attention is given to 
the production of composites, the composite microstructure, the 
Maxwell-Garnett theory, an alternative mean field theory first 
proposed by Bruggeman (1935), and optical properties observed in 
experimental studies. Approaches employed to develop a surface 
which is strongly absorbing over the solar spectrum but nonabsorbing 
at longer wavelengths are discussed. Figures of merit are considered 
along with questions regarding the choice of composite absorber 
components, graded composition coatings, and the production of 
high temperature selective absorbers. G.R, 

A82-10017 Corrosion science and Hs application to solar 

thermal energy material problems. S. L. Pohiman (Solar Energy 
Research Institute, Golden, CO). In' Solar materials science. 

New York, Academic Press, 1980, p. 319-373. 53 refs 
Contract No. EG-77-C-01-4042 


Attention is given to problems that may limit the development 
of solar thermal systems due to material failure. Material degradation 
in one form or another appears to be a common problem facing the 
development of solar thermal power. An investigation is conducted 
of material problems of thermal concentrating systems that employ 
gas, liquid metal, molten salt, water, or organic fluids as a primary 
heat transfer fluid Degradation of the reflective surfaces used to 
concentrate thermal energy is also considered, and material problems 
associated with thermal storage are discussed. A review of flat plate 
collector systems is conducted, and the material problems facing 
ocean thermal conversion systems are examined By the application 
of thermodynamic data, environmental observations, and electro- 
chemical measurements, chemical and mathematical models of 
corrosion processes can be developed and used to effectively predict 
corrosion failure. G R. 

A82-10020 The application of reversible chemical reac- 

tions to solar thermal energy systems. R. Mar (Sandia Laboratories, 
Livermore, CA). In' Solar materials science New 

York, Academic Press, 1980, p. 439-457. 33 refs. 

It has been proposed to use reversible thermochemical reactions 
as a means for storing thermal energy in solar energy systems. The 
considered approach involves the storage of thermal energy in the 
form of chemicals created by endothermic reactions. In addition to 
the storage applications, there is also interest in applying reversible 
reactions to solar thermal energy transport and solar thermal heat 
pumping for space heating and cooling systems. A review is provided 
of all three of these applications. The characteristic features of 
reversible chemical reaction systems are compared to the properties 
of sensible and latent heat systems. Preliminary cost/benefit studies 
show that of the three applications considered solar chemical heat 
pump systems for space heating and cooling applications are the 
most attractive. The use of thermochemical reactions strictly for 
thermal energy storage in solar thermal electric power plants does 
not appear to be attractive. G.R. 

A82-10021 Materials science issues encountered during the 

development of thermochemical concepts. R. Mar (Sandia Labora- 
tories, Livermore, CA). In; Solar materials science 

New York, Academic Press, 1980, p. 459-485. 27 refs. 

Thermodynamic considerations are to be used for a preliminary 
screening of reactions for solar energy applications. Attention is 
given to relations involving the reaction temperature, coupled 
reaction considerations, and entropy considerations. Reactions which 
meet the thermodynamic requirements must be evaluated further 
with respect to technical and economic feasibility. Generic materials 
problems are examined, taking into account catalyzed reactions, 
thermal decomposition reactions, and solution-dissolution reactions. 
Aspects of materials corrosion and compatibility are also discussed 
along with catalyst development activities Concerns with catalyzed 
reaction systems are found to include effects of thermal cycling on 
reactor materials, catalyst availability and lifetime, and undesirable 
side reactions. Problems have arisen in thermal decomposition 
systems due to poor or variable kinetics and volume expansion 
effects. Reactions which make use of the heat of solution suffer least 
from materials problems. The major concerns are with the corrosive 
nature of the chemicals involved. G.R. 

A82-10022 Introduction to photovoltaics - Physics, mate- 

nals and technology. L. Kazmerski (Solar Energy Research Institute, 
Golden, CO). In Solar materials science New 

York, Academic Press, 1980, p. 489-549. 302 refs. 

The operational principles and performances of photovoltaic 
solar cells based on various materials are reviewed. Following a brief 
introduction to the possible structures and categories of solar cells 
and the rationale for the development of improved, low-cost variants 
to the conventional single-crystal Si cell the current-voltage charac- 
teristics of a homojunction cell are derived from the materials 
properties of the device, and the efficiency and equivalent circuits 
for the device are discussed. The material properties necessary to the 
functioning of a photovoltaic device are examined, with attention 
given to the energy gap, absorption coefficient, diffusion length, 
minority carrier lifetime, doping, surface recombination, and gap 
state density Examples of device and materials engineering are 
presented which illustrate the advancement of solar cell technology. 

A L.W. 
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A82-10023 Research and device problems in photovol- 

taics. L. Kazmerski (Solar Energy Research Institute, Golden, CO). 
In: Solar materials science. New York, Academic 

Press, 1980, p. 551-584. 96 refs. 

Current problems in photovoltaic device research are reviewed as 
they relate to intermediate-efficiency thin-film solar cells and 
high-efficiency concentrator devices. In the area of thin-film solar 
cells, efforts have been centered on the improvement of materials 
and device properties for devices based on amorphous silicon, 
polycrystalline silicon, thin-film GaAs, and CdS, with emphasis on 
problems associated with the gram boundaries and degradation 
mechanisms, and on the identification and demonstration of new 
photovoltaic materials including InP, CdTe, Cu20, 2n3P2, Cu2Se, 
ZnSiAs2, CdSiAs2, BAs and polyacetylene. Devices under develop- 
ment for high-efficiency solar concentrators include the multidevice, 
beam-splitting photovoltaic convertors, monolithic multijunction 
solar cells, and the edge multiple vertical junction device. A.L.W. 

A82-10024 Heterojunctions for thin film solar cells. R. H. 

Bube (Stanford University, Stanford, CAI. In' Solar materials 
science. New York. Academic Press, 1980, p. 

585-618. 33 refs. Research supported by the U.S. Department of 
Energy and Solar Energy Research Institute. 

The basic properties of semiconductor heterojunctions and 
heteroface junctions are discussed in relation to their use in solar 
cells. The types of measurements that are used in the characteriza- 
tion of an experimental heterojunction cell are considered, including 
measurements of the bulk properties of the component materials, the 
crystallographic structure of component materials, the effects of 
surface treatments on material properties, contact resistivities, dark 
and light current-voltage characteristics, light diode parameters, the 
spectral dependence of quantum efficiency, reverse breakdown 
voltage, the light intensity dependence of cell parameters, junction 
capacitance, electron-beam induced current, photoluminescence and 
electroluminescence, chemical composition and interface structure 
Band diagrams are then presented for heterojunctions composed of a 
highly conducting p-type optical absorbing window material and a 
highly conducting n-type window material on a less conducting 
p-type absorber, which are illustrated by the Cu2S/CdS and 
CdS/CdTe heterojunctions, respectively. The fabrication and char- 
acteristics of CdS/CdTe, CdS/lnP, and ZnO/CdTe heterojunctions, 
MIS and SIS devices, and sputtered ITO/CdTe and ITO/lnP buried 
homojunctions are then examined in detail A.L.W. 

A82-1002S The optimization of solar conversion devices. 

D. S. Ginley, M A. Butler, and C. H. Seager (Sandia Laboratories, 
Albuquerque, NM). In Solar materials science. 

New York. Academic Press. 1980, p. 619-664. 40 refs. Contract No. 
DE-AC04-76DP-00789. 

The direct and indirect application of simple chemical potential 
and electronegativity arguments to photoelectrochemical cells (PEC) 
and thin-film polycrystalline semiconductors - systems seen as having 
considerable potential for solar energy conversion - is discussed. It is 
shown how the principal criteria of the -cells can be determined. 
Particular attention is given to the biasing requirements of these cells, 
and to this end an electronegativity model is presented that can be 
used to predict biasing requirements on a quantitative basis. 
Attention is also given to the energy levels in silicon gram boundaries 
and to the double-depletion-layer, thermal-emission model of con- 
duction over the potential barrier in the boundary. Also discussed are 
recent results demonstrating that various chemical agents, when 
appropriately introduced into silicon gram boundaries, are capable of 
modifying gram boundary potential barriers. C.R. 

A82-10026 Introduction to basic aspects of plasma- 

deposited amorphous semiconductor alloys in photovoltaic conver- 
sion. R. W. Griffith (Brookhaven National Laboratory, Upton, NY). 
In Solar materials science. New York, Academic 

Press, 1980, p. 665-731. 75 refs. Research sponsored by the U.S. 
Department of Energy 

The progress that has been made m advancing an understanding 
of the materials properties of plasma-deposited a-Si'H alloys is 
reviewed. The nature of the plasma is discussed, proceeding from 
preliminary concepts of the RF glow discharge to a more detailed 
description of the plasma chemistry in the silane glow discharge. 
Experience gamed with plasma etching is briefly reviewed as a 


paradigm for plasma deposition. Emitting reactive species that are 
identified in plasma deposition using optical emission sjaectroscopy 
are discussed, and electron-impact processes that are pertinent to the 
silane glow discharge are summarized. In addition, the characteriza- 
tion of plasma-deposited silicon-hydrogen alloys is analyzed. The 
introduction given to chemical bonding consists of discussions of 
short-range structural order, the role of hydrogen m the alloy, and 
the influence of residual gap states upon diode characteristics. C.R. 

A82-10331 Alternative jiower sources for residential air- 

conditioning systems. J. Tiran (Negev, University, Beersheba, Israel). 
Applied Energy, vol 9. Oct. 1981, p. 121-130. 8 refs. 

An integrated system which utilizes three sources of energy for 
the purpose of air-conditioning a residential building is considered. 
The system includes a control unit which determines (according to a 
built-in programmed logic) which energy source is to be used The 
system’s three power provisions are: (1) line electricity, (2) electric 
power generated by an appropriate wind turbine and (3) a hot water 
system heated by solar collectors. System requirements and opera- 
tion were simulated by a computer program which calculated the 
air-conditioning load and the energy provisions throughout a 
twenty-four hour period. In winter ojaeration, about 68 per cent of 
the required heating was supplied by solar heating and 32 per cent by 
wind-generated power and in summer operation, in a typical day, all 
the required cooling energy was provided by wind-generated power. 

(Author) 

A82-10385 Prospects for the development of solar energy 

in the USSR - Production of electric power by thermodynamics 
methods. R. R. Aparisi, lu. N. Malevskii, 8. V. Tarnizhevskii, V K. 
Gusev', and A M Karpenko (Gosudarstvennyi Nauchno- 
Issledovatel'skii Energeticheskii Institut, Moscow, Teploelektro- 
proekt, Sel’energoproekt, USSR) (Geliotekhnika, vol 16, no. 6, 
1980, p 3-10 ) Applied Solar Energy, vol 16, no. 6, 1980, p 1-8. 6 
refs. Translation. 

Tower solar power plants, pumped storage to level off the 
intermittency of the energy source, and parabolic dish concentrators 
for low power users in the U S.S.R. are discussed. Capital expendi- 
tures and energy efficiency of solar plants are composed with 
conventionally fueled power plants, deriving baseline economic 
parameters which justify solar plant construction. Initial plans are 
presented for the installation of 5 - 10 MW units in rural areas of low 
generating capacity remote from conventional fuel sources, using 
mirrors optimized at 25 sq m and equipped with automatic tracking 
systems. Plants in Kazakhstan are considered for powering deep well 
irrigation and desalinization of the mineral-rich water. The develop- 
ment of new energy storage capabilities is considered vital to 
successful introduction of large solar power plant capacities. M S.K. 

A82-10386 Soma characteristics of silicon photocells fab- 

ricated by planar technology. C Tkhong, K. A. Tyan, P. V. Khoi, 
and L. K. Nam (National Center Branch for Scientific Research of 
Vietnam, Ho Chi Minh City, North Vietnam). (Geliotekhnika, vol. 
16, no 6, 1980, p 18-21.) Appiied Solar Energy, vol. 16, no. 6, 
1980, p. 15-18. 8 refs. Translation. 

It is reported that a method for determining the effective 
diffusion length on the basis of the spectral distribution curve for the 
collection coefficient permits a qualitative evaluation of the nonequi- 
librium distribution of recombination centers in the base layer. 

(Author) 

A82-1C387 Present state of research on selective coatings 

for solar-energy converters. M. M Koltun (Vsesoiuznyi Nauchno- 
IssledovateTskii Institut Istochnikov Toka, Moscow, USSR). (Gelio- 
tekhnika, vol 16, no. 6, 1980, p 34-42.) Applied Solar Energy, vol. 
16, no. 6. 1980, p. 30-38. 42 refs. Translation 

Recent developments in selective surface coatings for solar cells, 
flat plate and tubular collectors, and parabolic concentrators are 
reviewed Solar cells treated with hydrazine hydrate or alkalies 
produce a surface with relief, which traps up to 97% of the spectrum. 
Multilayer cells transparent to the IR are noted for space applica- 
tions, phosphor coatings to convert ultraviolet radiation to visible 
light are mentioned for use as light and radiation detectors, 
expanding the range into the 0.2-0.4 micron wavelengths Coating 
compounds for cell protection are presented, noting a trend toward 
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polymer films, silicon varnish, anti coatings with microrelief to 
enhance cell efficiencies. Processes for electrochemical plating of 
thermal collector surfaces are listed, including black nickel and 
chrome, as are various reflective coatings for thermal radiators. The 
development of cermets for high IR transparency is discussed, noting 
that cermets extend the absorptance/emmissivity ratio to 60-65. 
Finally, tin oxides employed for solar cell antireflective coatings are 
observed to reduce surface recombination rates in silicon cells. 

M.S.K. 

A82-10388 Investigation of abrasive action of atmospheric 

particles on the reflectance of mirrors. R A. Zakhidov and A. 
Ismanzhanov (Akademiia Nauk Uzbekskoi SSR. Tsentral'noe 
Proektno-Konstruktorskoe Tekhnologicheskoe Biuro Nauchnogo Pri- 
borostroeniia, Uzbek SSR) (Geliotekhnika, vol 16, no. 6, 1980, p. 
43-47 ) Applied Solar Energy, vol. 16, no. 6, 1980. p. 39-43. 9 refs. 
Translation. 

Atmospheric dust, its particle sizes, and wind-blown effects on 
solar power plant mirrois are investigated. Experiments were 
performed with particles from 5-200 microns at wind tunnel speeds 
of 2-30 m/s, encountering a protected or uncoated aluminum mirror 
Wind speed, mirror angle and dust size and concentration per volume 
air were varied and mirror reflectance, diffuse reflectance, rear 
reflection, and light transmission through various protective coatings 
were measured after 60 hrs bombardment. Damage was related to 
wind speed, with all dust sizes causing damage when wind exceeded 
30 m/s. Mirror angles of 90 and 0 deg relative to the wind eliminated 
damage up to 30 M/s, and Si02 coatings were found to offer 
protection up to a 30 deg angle The experiments indicate that 
mountain-valley air circulation presents no danger to mirrors, 
whereas areas of frequent jet winds and loose soil do M.S.K. 

A82-10389 Experimental investigation of parabolic- 

cylinder solar concentration with tubular heat receiver. M. A 
Markman, N V. Kolomoets, L M. Simanovskii, lu. I. Shmatok, and 
0. P. Zakharova (Vsesoiuznyi Nauchno-lssledovatel'skii Institut 
Istochnikov Toka, Moscow, USSR). (Geliotekhnika, vol 16, no.' 6, 
1980, p. 66-68.) Applied Solar Energy, vol. 16, no 6, 1980, p 
61-63 Translation. 

The performance and characteristics of an electroplated ano- 
dized aluminum parabolic concentrator with a tubular heat receiver 
are described. A 2-sq-m sheet of aluminum was elastically deformed 
into a concentrator with a 400-mm focal length, the heat receiver 
was a blackened metal tube enclosed in a fluorescent light tube. 
Focusing errors were determined by use of a collimated light beam 
shone perpendicular to the receiver window, and optical efficiency 
and heat receiver losses were calculated and graphed as functions of 
temperature. The total flux was determined by calorimetry of water 
flowing through the receiver tube and by measuring the temperature 
of the heat receiver directly; predicted values for the flux agreed 
satisfactorily with the experimental findings. M.S.K. 

A82-10390 Regime characteristics of a solar thermo- 

electric generator and comparison of experimental and calculated 
data. E. A Movsumov and A. M. Bairamov (Kirovabadskii Pedagogi- 
cheskii Institut, Kirovabad, Azerbaidzhan SSR). (Geliotekhnika, vol. 
16, no 6, 1980, p 69, 70) Applied Solar Energy, vol. 16, no. 6, 
1980, p. 64-66. 7 refs. Translation. 

Experiments undertaken to verify predicted solar thermoelectric 
generator performance are described. The powder metallurgy process 
for production of Bi-Te-Se-negative and Bi-Te-Sb positive legs of the 
thermoelectric generator is reviewed, as is the fabrication of the 
generator, illuminance, varied according to flux data from the 
Azerbaidzhan SSR, was provided by a searchlight with a focal-spot 
maximum heat of 300 C. Volt-ampere characteristics of the 
thermopiles were determined for various temperature differentials, 
and the efficiencies were calculated. Both capacity and efficiency 
were f ound to rise linearl y w ith increasing temperature. Perfor- 
mances determined from simulation of three actual 12-hour periods 
agreed well with predicted values M.S.K. 

A82-10391 Electrical characteristics of high-voltage ger- 

manium photoconverters under high illumination intensities. D. S. 
Strebkov, V A Tikhomirova, and G. B. Fedosova (Vsesoiuznyi 
Nauchno-lssledovatel'skii Institut Istochnikov Toka, Moscow, 
USSR) (Geliotekhnika, vol 16, no 6, 1980, p. 71-73.) Applied 


Solar Energy, vol 16, no. 6, 1980, p 67-69. 6 refs. Translation 

Germanium matrix photoelectric cells were tested in 0.1-5 W/ sq 
cm illumination to characterize their electric properties. Cell speci- 
mens were moved along the optical axis of a Fresnel lens under 600 
W illumination to vary the light intensity, and output was compared 
with a linearly varying short-circuit current of a standard silicon cell. 
Examination of volt-ampere characteristics revealed that low resis- 
tance (0.1 ohm cm) germanium cells displayed a linear photocurrent 
dependence over the illuminance range explored, while higher 
resistivity (10 ohm cm) produced nonlinear behavior at around 3 
W/sq cm and upward The behavior is attributed to a voltage drop in 
the base region of the cell. Efficiency was found to reach a maximum 
at 1 W/sq cm, falling off thereafter A 6 5% maximum efficiency was 
found for 10 ohm cm germanium cells. M.S K. 

A82-10467 Optical properties of selectively absorbing 

chromium films deposited at oblique angle of incidence. R. T. Kivaisi 
(Institute of Optical Research, Stockholm, Sweden). Solar Energy 
Materials, vol. 5, Aug 1981, p. 115-127 23 refs. 

Optical properties of chromium films deposited at oblique 
angles of incidence are studied, and consideration is given to their 
being used as selective films in photothermal solar energy conversion. 
The films were produced on smooth glass substrates by subliming 
chromium pellets from an electron beam gun in a conventional oil 
diffusion pumped system in high vacuum. A graphical relationship 
between film thickness and reflectance was obtained, and coatings 
with the desired selectivity were produced. Some films were 
depMited on nickel and aluminum metal backing. A near to zero 
reflectance (0.9 microns) of a film coated on an aluminum substrate 
corresponded to a film thickness of 110 nm, the coating having a 
solar absorptance of about 86%. It is thought that the coating 
contains a high concentration of metal grains, each surrounded by a 
very thin film of chromium oxide. It is concluded that the emissivity 
of the surfaces is primarily determined by the base metal. K S 

/\B2-10468 Spectrally selective copper sulphide coatings. 

S. B. Gadgil, R. Thangaraj, J. V. Iyer, A K, Sharma, B. K. Gupta, 
and 0. P. Agnihotri (Indian Institute of Technology, New Delhi, 
India). Solar Energy Materials, vol 5, Aug. 1981, p. 129-140 9 refs 
Research supported by the Tata Energy Research Institute. 

(kipper sulfide films are chemically deposited on aluminum 
substrates in ambient air by chemical spray deposition, and their 
optical properties are studied for their application in solar energy 
photothermal conversion The experimental procedure is described, 
including the deposition technique, structural studies (using an X-ray 
diffractometer and a transmission electron microscope), stagnation 
temperature measurements, and aging tests. It is shown that (1) the 
solar absorptance and solar emittance of the films do not change 
after cycling between 0 and 200 C, and (2) the films withstand 
temperatures as high as 200 C for more than 500 h. Solar selectivity 
with maximum solar absorptance (0.89) and minimum thermal 
emittance (0.25) is obtained for a film deposited at 250 C with a 
volume ratio of 1.1 of thiourea and cupric acetate solutions, and a 
thickness of 1.6 microns. It is concluded that the films provide a low 
cost ($2.5/sq m) selective coating for photothermal conversion of 
solar energy. K.S. 

A82-10469 Effect of metal base layer on the absorptance 

and emittance of sputtered graded metal-carbon selective absorbing 
surfaces. G. L. Harding and S. Craig (Sydney, University, Sydney, 
Australia). Solar Energy Materials, vol. 5, Aug. 1981, p. 149-157. 17 
refs Research supported by the University of Sydney. 

Solar absorptance and temperature-dependent emittance is 
measured for graded metal-carbon films deposited onto smooth 
aluminum, copper, nickel, and stainless steel base layers, sputter- 
deposited onto glass tubes at relatively low argon pressure (approxi- 
mately 0.5 Pa), and deposited onto textured copper using argon 
pressures 3 to 40 Pa. Absorptance measurements are made on 
surfaces deposited onto small plane glass slides attached to a glass 
tube in the coating system, and emittance measurements are made on 
coated tubes, assembled into glass envelopes. Both the small planar 
specimens of selective surface and coated tubes were inserted in 
continuously evacuated glass envelopes and annealed at 500 C for 
approximately 1 hr. It is shown that solar absorptance varies by only 
1-2% for the different base layers, whereas the emittance of surfaces 
based on nickel and stainless steel is considerably higher than for 
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surfaces based on copper and aluminum. Small changes occur in 
absorptances and emittances after annealing It is concluded that the 
optimum selective surface for evacuated collectors used with mirrors 
of low concentrations consists of graded metal-carbon overlaid with 
smooth copper K S. 

A82-10471 Production of alloys of bismuth telluride for 

solar thermoelectric generators. T. Durst, H J. Goldsmid, and L. B. 
Harris (New South Wales, University, Kensington, Australia). Solar 
Energy Materials, vol. 5, Aug. 1981, p. 181-186. 9 refs 

A simple and inexpensive method is described for the prepara- 
tion of sintered thermoelements for use up to about 200 C, i e., 
within the temperature range that is accessible using nontracking 
solar collectors. The method involves selecting the raw materials, 
weighing the constituents and melting the ingots, grinding and 
grading the powders, cold-pressing the thermoelements, sintering, 
and evaluating the thermoelectric properties It is shown that p-type 
Bi(0 5)Sb(1 5)Te(3) containing 0.05% atomic Pb, and n-type 
B(2)Te(2 7)Se(0 3) containing 0.2% atomic S are most suitable for 
operation between 30 and 170 C (i e , at a mean temperature of 100 
C). The Seebeck coefficient, electrical conductivity, and figure of 
merit are measured between 15 and 200 C using apparatus based on 
Harman's technique (1958), account being taken of radiation losses 
It IS shown that even though the thermoelements are porous, their 
thermoelectric figures of merit compare well with the values 
obtained with hot-pressed material of higher density Thermoele- 
ments prepared by the method described have been fitted into a solar 
generator which has been operated for six months without any signs 
of aging. K S. 

A82-10472 Solution grown PbS/CdS multilayer stacks as 

selerxtive absorbers. G B. Reddy, V Dutta, D. K. Pandya, and K. L. 
Chopra (Indian Institute of Technology, New Delhi, India) Solar 
Energy Materials, vol 5, Aug. 1981, p 187-197. 16 refs. 

Theoretical and experimental studies are reported for the design 
and fabrication of multilayer stacks for selective solar absorbers (25 
X 25 sq cm) of PbS and CdSm made on Ni coated Cu and stainless 
steel, using a solution grown technique. A mathematical model is 
formulated using the matrix multiplication method to calculate the 
reflectance of the absorbers. The preparation technique involves 
dissociating thiourea in an alkaline solution containing Pb or Cb salts, 
as reported by Sharma et al. (1976) and Kauret al (1980) The best 
values of solar absorptance and thermal emittance obtained are 0.92 
and 0.12, respectively, which is in close agreement with the 
estimated values Coatings with as many as six alternate layers of PbS 
and CdS have been made. K.S. 

A82-10658 Numerical simulation of solar cell open circuit 

voltage decay. L Castaner, J. Llaberia, J. Garrido, and E Vilamajo 
(Barcelona, Universidad Politecnica, Barcelona, Spain) Electronics 
Letters, vol 17, Oct. 1, 1981, p. 745-747. 8 refs 

A82-10776 Laser bonded n-GaAs/p-GaSb heterojunction 

interceli Ohmic contact. H T Yang and S W Zehr (Rockwell 
International Microelectronics Research and Development Center, 
Thousand Oaks, CA). Applied Physics Letters, vol 39, Oct. 15, 
1981, p. 634-636 7 refs. Contract No. XS9-8058-2 

A method is described for forming an n-GaAs/p-GaSb hetero- 
junction intercell Ohmic contact by a pulsed Nd glass laser (1.06 
micron wavelength) bonding procedure. High quality subcell assem- 
blies of appropriate band-gap are fabricated individually and are used 
to form a metallurgical bond. The method avoids the need of total 
lattice matching throughout the structure of a stacked multicolor 
solar converter. K $. 

A82-10810 Boiling flow instability of a fixed mirror 

distributed focus solar receiver. S M. Cho, L. D Clements, J D 
Reichert (Texas Tech University, Lubbock, TX), and T T. Kao 
(American Institute of Chemical Engineers and American Society of 
Mechanical Engineers, National Heat Transfer Conference, 20th, 
Milwaukee, Wl, Aug. 2-5, 1981.) AlChE Symposium Senes, vol 77, 
no. 208, 1981, p. 302-311 10 refs Contract No. EY-76-C-04-3737. 

A fixed mirror distributed focus (FMDF) solar thermal electric 
power plant concept has been developed. The FMDF system consists 


of fixed spherical mirror arrays (collector), movable receiver (boiler), 
receiver support and two-axis gimballing mechanisms, auxiliary heat 
storage system, and turbine-generator equipment. The FMDF con- 
cept has been adopted for a five(5)-MWe solar gridiron project for 
the city of Crosbyton, Texas A review is provided of the basic, 
steady-state, thermal hydraulic performance characteristics of the 
FMDF receiver Two types of boiling flow instability are considered, 
including a static instability and a dynamic instability Approaches 
for stabilizing unstable boiling flow are also considered, taking into 
account the use of variable ID tubes and the employment of 
intermediary plenums in the boiling circuit G R 

A82-10836 K Optical degradation of antireflective silica film 

on solar collector windows. C T Solaga (Commonwealth Scientific 
and Industrial Research Organization, Div of Mineral Chemistry, 
Port Melbourne, Victoria, Australia) Applied Optics, vol 20, Oct 
15, 1981,p. 3464, 3465. 6 refs 

It IS reported that a sustained accumulation of contaminants on 
antireflective silica film-coated solar collector glass could lead to 
increased reflection losses that could be deleterious to collector 
efficiency, particularly in environments with high atmospheric 
pollution levels Infrared absorption studies of the eluted material 
have demonstrated that the change in reflectance of the coated 
surface is caused, for the most part, by adsorption of airborne 
contaminants onto the negatively charged, high specific area pre- 
sented by the close-packed, 10-20 nm diam silica spheres forming the 
antireflective film O.C 

A82-10969 H AAI Corporation receiver design experience in 

concentrating solar collectors. H A Wilkening, Jr (AAI Corp., 
Baltimore, MD) American Society of Mechanical Engineers, Joint 
Pressure Vessels and Piping, Materials, Nuclear Engineering and Solar 
Conference, Denver, CO, June 21-25, 1981, Paper 81-Sol-l 5 p 
Members, $2.00, nonmembers, $4 00 

The design of concentrating solar collectors requires careful 
attention to the receiver if maximum theoretical efficiencies are to 
be achieved. Innovative design concepts and detailed analysis are 
required if the design goals are to be met at a reasonable cost. This 
paper examines typical design parameters and shows how they relate 
to actual field tested hardware. Design criteria such as producibility, 
selective coating, and absorber material, are discussed Several 
practical applications are then examined in detail. Operational 
experience of both tracking and fixed receivers is reviewed. The 
applications discussed are industrial hot water and heating and 
cooling. The special problems of combined photovoltaic and thermal 
receivers are included (Author) 

A82-10970 H Development of a solar thermal central heat 

receiver using molten salL T. R. Tracey (Martin Marietta Aerospace. 
Denver, CO). American Society of Mechanical Engineers, Joint 
Pressure Vessels and Piping, Materials, Nuclear Engineering and Solar 
Conference, Denver, CO, June 21-25, 1981, Paper 81-Sol-2 4 p. 
Members, $2.00, nonmembers, $4.00 Research supported by the 
U S Department of Energy 

The development and test of a 5 MWth solar heat receiver using 
a moltin nitrate salt (60 percent NaN03, 40 percent KNaN03) as 
the heat transfer fluid is described The application of the receiver 
concept in a central receiver solar power system is explained. The 
advantages of using molten nitrate salts as the receiver heat transfer 
fluid and the storage fluid are discussed The problems associated 
with the receiver development including the need for high tempera- 
tures and combinations of creep and fatigue in the receiver tubes are 
discussed. Our approach to scaling from the 5 MWth test receiver to 
commercial receivers in the range of 200 MWth to 500 MWth is 
defined The 5 MWth test system is described including the 
instrumentation used The test facility which has a 60 m tower and 
222 heliostats is described The test results are presented. The 
receiver was in test for 500 hr at temperature and heat flux levels 
expected in commercial receiver systems (Author) 

A82-10971 tt Testing of the U.S. Solar Pilot Plant receiver. 

G C Coleman (McDonnell Douglas Corp , Huntington Beach, CA) 
and J M Friefeld (Rockwell International Corp., Canoga Park, CA) 
American Society of Mechanical Engineers, Joint Pressure Vessels 
and Piping, Materials, Nuclear Engineering and Solar Conference, 
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Denver, CO, June 21-25, 1981, Paper 81 -Sol-3. 4 p Members, $2.00, 
nonmembers, S4 00 

Preconstruction tests were conducted of the external, single- 
pass tosuperheat water/steam receiver of the U.S. DOE Solar 
Thermal Pilot Plant at Barstow, CA under actual solar operating 
conditions in order to validate the design at the earliest possible date. 
Receiver steady-state and transient operating characteristics and 
performance were investigated under three different conditions (1) 
clear day, (2) intermittent cloud, and (3) a simulated emergency 
situation The testing program was concluded with limited testing of 
the receiver at flux and power levels above the maximum expected 
operating conditions. Attention is given to boiler temperature 
control, lateral flux gradients, panel tube thermodynamics, and 
dynamic flow stability. O C 

A82-10972 ft The development and design of steam/water 

solar receivers for commercial application. 0. W Ourrant. T. J. 
Capozzi, and R. H Best (Babcock and Wilcox Co , Barberton, OH). 
American Society of Mechanical Engineers, Joint Pressure Vessels 
and Piping, Materials, Nuclear Engineering and Solar Conference, 
Denver, CO, June 21-25, 1981, Paper 8l-Sol-4. lip 7 refs 
Members, $2.00, nonmembers. $4 00. 

A steam/water solar receiver is described which is designed in 
sectlonalized form, with modularized components, so that it may be 
assembled in various sizes, capacities and geometries to meet the 
specific requirements of a system and the characteristics of the solar 
collector field Special design features are incorporated to overcome 
the lack of balance in north-to-south field flux ratios, the effect of 
partial and transient cloud patterns, and a large number of thermal 
cycles A parametric study aimed at the determination of the 
maximum allowable heat flux on the heat transfer surface compo- 
nents IS also described Attention is given to such aspects of the 
design as the screen tubes, and calculations and analyses are included 
for pressure and thermal stresses, heat transfer surface structure, 
acceptance criteria, and the effects of cloud cover O C 

A82-10973 § Conceptual design of an advanced water/steam 
receiver for a solar thermal central power system. S F Wu, T V 
Narayanan (Foster Wheeler Development Corp., Livingston, NJ), and 
0 N. Gorman (ARCO Ventures Co., Denver, CO) American Society 
of Mechanical Engineers, Joint Pressure Vessels and Piping, Materials, 
Nuclear Engineering and Solar Conference, Denver, CO, June 21-25, 
1981, Paper 8t-Sol-5. 9 p 5 refs. Members, $2.00, nonmembers, 
$4 00. Research supported by the U.3. Department of Energy 

This paper describes the conceptual design of an advanced 
water/steam receiver for a commercial-scale solar central receiver 
thermal power system. The objective was to develop a receiver 
concept featuring an optimum combination of cost, performance, 
and reliability While interfaces with other major subsystems of the 
complete power plant were recognized, emphasis was on the design 
and performance of the receiver The baseline thermal rating of this 
receiver was 550 MW, and the steam outlet conditions were 12,860 
kPa and 516 C. After technical and economic evaluations, a 
quad-cavity, natural-circulation concept was selected as the preferred 
receiver design. It consists of four separate cavities in a single receiver 
unit, each cavity receiving concentrated solar energy from one 
quadrant of a surrounding heliostat field (Author) 

A82-11185 Carrier-collection efficiencies in amorphous 

hydrogenated silicon Schottky-barrier solar cells. P Viktorovitch, G. 
Moddel, J. Blake, and W, Paul (Harvard University, Cambridge, MA). 
Journal of Applied Physics, vol 52, Oct. 1981, p. 6203-6207, 28 
refs. Contracts No. EG-77-C-01-4042; No. N00014-75-C-0648. 

Correlations are studied in the collection efficiency, collection 
length, depletion width, and midgap density of states and energy- 
band gaps in sputter and silane-decomposition-produced amorphous 
hydrogenated silicon Schottky diodes Collection efficiency is 
controlled by field associated diffusion of carriers and the depletion 
region, and midgap-state density decreases with preparation- 
condition variations to produce wider bandgaps. $putter-produced 
films have a collection length which is less than the depletion width, 
and films produced from the plasma decomposition of silane exhibit 
a smaller-state density for a given bandgap and a collection length 
equal to the depletion width. In addition, the weak variation of the 
deduced hole mobility lifetime product with midgap state density 


and temperature is consistent with holes immobilized before recomb- 
ing. D.L.G. 

A82-11187 Infrared quenching of photocajaacitance in 

Cu/x/S/CdS solar cells. T. $uda and R. H. Bube ($tanford University, 
Btanford, CA). Journal of Applied Physics, vol 52, Oct 1981, p. 
6218-6223 20 refs. Research supported by the U.$. Department of 
Energy and Japan International Cooperation Agency. 

A technique for infrared quenching of photocapacitance 
(PHCAP-IR) IS used to investigate deep Cu-acceptor levels in 
Cu(x)$/Cd$ solar cells prepared by both wet and dry methods on 
CklS single crystals. A theory is developed which describes a doping 
profile and PHCAP-IR quenching to obtain energy levels, photoioni- 
zation cross sections, and concentration profiles of Cu levels in CdS 
Two transitions of 1 08 and 0.86 eV are measured at room 
temperature, and the photocapacitance quenching level of 0.86 eV is 
found to disappear at low temperatures. Bpectral distributions of 
photoionization cross sections are obtained at a peak value of 1 1 x 
10 to the -16th sq cm, and the doping profile of Cu indicates that a 
density of up to one-half of the majority-carrier density diffuses 
into Cd$ after heat treatments at 200 C for a few minutes D L.G 

A82-11189 Vertical solar cell and internal electric field. 

Y.-T. Tang (National Tsinghua University, Hsinchu, Republic of 
China) Journal of Applied Physics, vol. 52, Oct. 1981, p. 
6347-6351. 17 refs. 

A method for estimating the pattern of the built-in electric field 
distribution in a vertical solar cell is developed that relies on the fact 
that a vertical solar cell responds differently to different monochro- 
matic light. The usefulness of the technique for quality control is 
discussed. B.J. 

A82-11190 The contoured-oxide monolithic series-array 

solar battery. E M. Murray (Hewlett-Packard Laboratories, Palo 
Alto, CA) and R. M Warner, Jr. (Minnesota, University, Minneapolis, 
MN) Journal of Applied Physics, vol 52, Oct. 1981. p 6352-6356. 7 
refs. 

The paper presents the monolithic series-array solar battery, 
which combines integrated circuit and solar battery technology to 
trade current for voltage and increase the flexibility of the 
photovoltaic system design. The flexibility holds over a wide range of 
incident power densities, and the battery offers cost and reliability 
benefits. The feasibility of the contoured-oxide approach is demon- 
strated. and power conversion efficiencies of 7 5% are exhibited. The 
low value IS attributed to high series resistance caused by a process 
omission. Shunting, which is attributable to poor device isolation, is 
discussed, and corrective modifications are suggested. 0 L G. 

A82-1 1207 Simple tracking strategies for solar concentra- 

tions. A. W. G Cope and N Tully (Natal, University, Durban, 
Republic of South Africa) Solar Energy, vol 27, no. 5, 1981, p. 
361-365. 6 refs. 

Consideration is given to the validity of single axis tracking 
systems for solar concentrators of low to medium concentration 
ratios having moderate acceptance angles If the misalignment 
between the sun and reflector normals is within the acceptance angle 
perfect tracking can be assumed. Rotation about a fixed polar axis 
gives a constant misalignment equal to the sun's declination angle on 
that day. Rotation about a declination axis gives perfect alignment at 
noon, but increasing misalignment towards each end of the day 
varying with the time from the equinoxes Data is also given for 
monthly adjustment of the declination axis All the results are 
indeoendent of latitude (Author) 

A82-11209 Design and testing of a uniformly illuminating 

nontracking concentrator. A. Gupta, S Kumar, Mr Murlidhar, and 
V K Tewary (Birla Institute of Technology and $cience, Pilani, 
India) Solar Energy, vol. 27, no. 5, 1981, p. 387-391. Research 
supported by the Ministry of Industrial Development 

The transverse parabolic shape of the reflecting surface in the 
Winston nontracking solar concentrator has been modified so that 
the illumination at the receiver is exactly uniform for certain angles 
of incidence, and reasonably uniform for other angles. An exact 
mathematical expression has been derived for the transverse shape of 
the reflecting surface, which reduces to the Winston parabolic shape 
in the limit of extreme nonuniformity The jaerformance of the 
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proposed design has been analysed theoretically as well as tested 
experimentally Experimental studies show that the illumination at 
the receiver remains uniform to within 10-12% with no lateral 
shadows throughout a typical solar day The proposed design should 
therefore be quite suitable for photovoltaic applications D.L G 

A82-1 1210 Modeling and testing a salt gradient solar pond 

in northeast Ohio. S A. Shah, T. H Short, and R P Fynn (Ohio 
Agricultural Research and Development Center, Wooster, OH) Solar 
Energy, voi 27, no 5, 1981, p 393-401 21 refs 

A82-11211 Focal plane flux distributions produced by 

solar concentrating reflectors. J. A Harris and W. S Duff (Colorado 
State University, Fort Collins, CO). Solar Energy, vol 27. no 5, 
1981, p 403-411. 5 refs. 

A new method is proposed for computing focal plane flux 
distributions from solar concentrators of parabolic trough, parabolic 
■ dish, linear Fresnel, and circular Fresnel geometries The method is 
based on efficient numerical equations and allows for the reflecting 
surface quality and concentrator contour accuracy Computer 
implementation of the proposed flux models makes it possible to use 
mathematical programming techniques that can search a large 
parameter space for optimum concentrator/absorber designs. V L. 

A82-11212 The effect of inclination on the heat loss from 

flat-plate solar collectors. P I. Cooper (Commonwealth Scientific 
and Industrial Research Organization, Div of Mechanical Engineer- 
ing, Highett, Victoria. Australia) Solar Energy, vol. 27, no 5, 1981, 
p 413-420 9 refs 

The top loss coefficient is calculated for single glazed flat-plate 
collectors as a function of plate temperature, wind speed, ambient 
temperature, and plate emittance for a typical spacing and an angle 
of inclination of 45 deg. The sky temperature is assumed to be 12 C 
below ambient temperature, and an effective sink temperature is 
defined for top losses from the collector. It is found that the value of 
the top loss coefficient is insensitive to the effective sink temperature 
and that the effective temperature is determined solely by the wind 
speed for a given collector inclination It is also shown that there is a 
continual reduction in the top loss coefficient up to an inclination of 
90 deg, V L. 

A82-11213 Performance analysis of d.e.-motor- 

photovoltaic converter system. 1 1 • Series and shunt excited motors. 

J Appelbaum (Tel Aviv University, Tel Aviv, Israel) Solar Energy, 
vol 27, no 5, 1981, p 421-431 

A82-11214 * An experimental study of $03 dissociation as 

a mechanism for converting and transporting solar energy. J. H 

McCrary, G. E McCrary (New Mexico State University, Las Cruces, 
NM), T A. Chubb (U.S. Navy, Naval Research Laboratory, Washing- 
ton, DC), and Y S Won (California Institute of Technology, Jet 
Propulsion Laboratory, Pasadena, CA). Solar Energy, vol 27, no. 5, 
1981, p 433-440. 6 refs Research supported by the US. Depart- 
ment of Energy. 

The high temperature catalytic dissocation of S03 is an 
important chemical process being considered in the development and 
application of solar-thermal energy conversion, transport, and storage 
systems A facility for evaluating chemical converter-heat exchangers 
at temperatures to 1000 C with high flow rates of gaseous S03 
feedstock has been assembled and operated on the NMSU campus 
Several quartz and metal reactors containing different catalyst 
configurations have been tested Descriptions of the test facility and 
of the reactors are given along with a presentation and discussion of 
experimental results. (Author) 

A82-11215 Plutonium thermochemical solar cell. G L. 

Silver (Monsanto Research Corp., Mound Facility, Miamisburg, OH). 
Solar Energy, vol. 27, no. 5, 1981, p. 443, 444. 9 refs Contract No. 
DE-AC04-76DP-00053. 

An electrical energy producing cycle is proposed which uses 
aqueous plutonium as its working fluid The principle of the 
proposed cycle is that more work can be extracted from a process 
which reduces plutonium at constant acidity form N1 to N2 (N1 is 
greater than N2) than is required to reoxidize the plutonium from 
N2 to N1 at some lower value of the acidity. The operation of a cell 


in which one half is a plutonium solution and the other half is a 
normal hydrogen electrode is described V L. 

A82-11334 Invesbgations of the OCVD transients in solar 

cells. L. Castaner, E Vilamajo, J. Llaberia, and J. Garrido (Barcelona, 
Universidad Politecnica, Barcelona, Spam). Journal of Physics D - 
Applied Physics, yQ\ 14, Oct. 14, 19B1, p 1867-1876 12 refs. 

A theoretical analysis of the OCVD transients in solar cells has 
been done taking into account capacitive effects affecting the decay. 
An experimental method is described which improves the accuracy 
of measurements. Numerical and experimental verification of the 
predicted results is also described. (Author) 

A82-11343 Stability of n-i-p amorphous silicon solar cells. 

D. L. Staebler, R S. Crandall, and R. Williams (RCA Laboratories, 
Princeton, NJ). Applied Physics Leners, vol. 39, Nov 1, 1981, p. 
733-735. 12 refs Contract No. ET-78-C-03-2219 

Unencapsulated, amorphous silicon indium tin oxide/n-i-p/ 
stainless-steel solar cells were tested for stability All cells have 
excellent shelf life. Changes occur during exposure to light, but can 
be controlled by the deposition conditions of the amorphous silicon. 
The changes are due to trapping and recombination of optically 
generated carriers in the i layer, and are reversibly annealed out 
above 175 C Preliminary life tests on two relatively stable cells 
showed a small initial drop to 5%, followed by a weak logarithmic 
decay that predicts only about 20% further decrease in efficiency 
after 20 years in sunlight Work is continuing on improving the 
efficiency and stability of these cells. (Author) 

A82-11344 Efficient Si solar cells by low-temperature 

solid-phase epitaxy. B -Y Tsaur, G. W. Turner, and J. C. C. Fan 
(MIT, Lexington, MA). Applied Physics Letters, vol 39, Nov. 1, 
1981, p. 749-751. USAF-supported research. 

Solid-phase epitaxial Si layers of uniform thickness have been 
grown at 400-500 C by transport of Si atoms from an amorphous Si 
film through an Al film deposited on 100 line-type single crystal or 
polycrystalline n-type Si substrates The epitaxial Si layers are 
strongly p type due to Al doping, and good rectifying junctions are 
formed between these layers and substrates. Solar cells with 
conversion etficiences at AMI of 10.4 and 8.5% have (jeen fabricated 
on 100 line-type Si and polycrystalline Si substrates, respectively, 
without the use of an antireflection coating or back-surface field 
structure (Author) 

A82- 11386 A novel latent heat storage for solar space 

heating systems - Refrigerant storage. N R Sheridan (Queensland, 
University, Brisbane, Australia) and S C, Kaushik Applied Energy, 
vol 9, Nov. 1981, p 165-172. 7 refs Research supported by the 
Australian Research Grants Committee and University of Queens- 
land 

This paper proposes a novel latent heat storage which is 
applicable to solar space heating systems The device is similar to an 
absorption refrigerator and stores liquid refrigerant which is subse- 
quently evaporated to release the latent heat It will recover the 
energy in a heat pump mode for application to solar space heating 
systems which are seen to be more cost effective - and hence to have 
a better market potential - than space cooling systems (Author) 

A82-11387 Efficiency of Fresnel lenses. P. Kumar Gupta 

(Indian Institute of Technology, New Delhi, India) Applied Energy, 
vol 9, Nov 1981, p 173-183 5 refs. 

The efficiency of Fresnel lenses is discussed with respect to 
optical (reflection and transmission) losses The efficiencies of lenses 
of different step widths, i e , 2, 3, 4 and 5 mm, are the same (91 9%) 
in the case of reflection losses, and the maximum efficiency of a lens 
of 5 mm step width is 95.8% with respect to transmission losses K S 

A82-11390 Geometrical optical performance studies of a 

composite parabolic trough with a fin receiver. S S Mathur, T. C 
Kandpal, R N Singh, and A. K. Singhal (Indian Institute of 
Technology, New Delhi, \r\A\aS. Applied Energy , vol 9, Nov 1981, 
p 223-229 

The geometrical optical performance characteristics of a com- 
posite parabolic trough (CPT) with a fin receiver have been studied 
The variation of geometrical concentration ratio with mirrOr element 
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size and the nm angle of the parent parabola has been studied and 
the results are presented graphically The distribution of local 
concentration ratio over the receiver plane has also been determined 
for some typical concentrator designs (Author) 

A82-11421 Analysis of power, mass, and size parameters 

of solar vapor-turbine two-circuit systems with organic working 
bodies. V. A. Grilikhes, M M Grishutin, and V. S. Evseev. 
(Geliotekhnika, no 1, 1981, Applied Solar Energy, 'io\ 17, 

no. 1, 1981, p 3-11. 11 refs. Translation. 

The power efficiency, mass and sizing parameters of two-circuit 
solar vapor-turbine systems based on an organic working fluid are 
analyzed Calculations are performed for systems using a diphenyl 
mixture as the working fluid and incorporating a jet condenser which 
condenses the flowing vapor and acts as a heat pump with two-stage 
refrigeration and heat removal by radiation. Expressions for the 
power efficiency and the specific radiator area (with respect to useful 
electric power delivered! are derived in terms of radiator emittance 
and efficiency, mechanical pump power required, pump efficiency, 
adiabatic temperature drop and the thermal balance equation, and it 
IS shown that these parameters depend on the jet condenser 
parameters. Estimates of the effects of vapor flow pressure and the 
temperature of the liquid upon entry to the jet condenser on system 
efficiency and specific area are then presented, and an alternative to 
the device considered which overcomes its limitations of high specific 
radiator area by the division of vapor flow into two parts following 
first-stage regeneration is presented. Calculations show that the jet 
condenser is capable of providing the required circulation in both 
systems, A L W. 

A82-1 1422 Cascade photogenerators based on silicon and 

germanium matrix photoconverters. D. S Strebkov, V A Tikhomi- 
rova, and G B Fedosova (Vsesoiuznyi Nauchno-lssledovatel'skii 
Institut Istochnikov Toka, Moscow, USSR) (Geliotekhnika, no 1, 
1981, p 21-23) Applied Solar Energy, vol 17, no 1, 1981, p 
18-20 Translation 

The construction of a cascade solar array based on silicon and 
germanium matrix-type solar cells is reported Arrays were connected 
m parallel according to the criterion of equal operating voltages 
under optimal loads in each stage, and in series according to the 
criterion of the equality of operating currents, based on measure- 
ments of the volt-ampere characteristics of the devices. Measured 
photocurrents produced under illumination by a tungsten lamp at an 
irradiance of 0.1 W/sq cm indicate improvements in efficiency 
relative to the most efficient single material (silicon) amounting to 
2% for the germanium irradiated through silicon, and 35-40% for 
germanium irradiated directly. It is pointed out that the present 
devices may be useful as photocells with a wide band of spectral 
sensitivity. A.L.W. 

A82-11423 Effect of inhomogeneous flow distribution in 

a system of heat-generating solar collectors. S I Smirnov, lu A 
Konstantinovskii, and A S Torshin (Gosudarstvennyi Nauchno- 
Issledovatel'skii Energeticheskii Institut, Moscow, USSR) (Gelio- 
tekhnika, no 1, 1981, p 24-28 ) Applied Solar Energy, vol 17, no 
1, 1981, p 21-24 Translation 

Consideration is given to the effects of a nonuniform distribu- 
tion of the heat-carrying fluid flow rates in an array of identical solar 
collectors connected in parallel on the heat output of the array. An 
expression is derived for the factor by which total heat output in 
uniform flow differs from that m nonuniform conditions in terms of 
water inflow and outflow rates from the separate collectors. 
Calculations show that for a given flow rate through the array, heat 
output decreases with increasing flow nonuniformity, however 
significant decreases in output are only produced at very large flow 
nonuniformities. Results are presented of experimental measure- 
ments of heat output from an array of ten parallel branches 
containing four collectors each and operating at different flow rates 
which confirm the theoretical results. A.L.W. 

A82-11424 Combined solar-energy converters with selec- 

tive coatings. M. M. Koltun (Vsesoiuznyi Nauchno-lssledovatel'skii 
Institut Istochnikov Toka, Moscow, USSR). (Geliotekhnika, no 1, 
1981, p. 54-60) Applied Solar Energy, vol. 17, no. 1, 1981, p 
48-54. 25 refs Translation. 


The role of selective optical coatings in increasing the efficiency 
of combined solar energy converters, which may consist of two or 
more devices operating on the same physical principle in different 
spectral regions, or two energy conversion devices based on different 
principles, is discussed. Consideration is given to uses of specially 
designed selective coatings to improve the efficiencies of cascade 
solar cells, photovoltaic/thermal solar energy converters, which 
produce both heat and electricity simultaneously, and thermophoto- 
electric converters, which transform thermal radiation into electrical 
energy using narrowband semiconductors. It is concluded that, partly 
due to the use of selective coatings, combined solar energy converters 
appear to be the most suitable for future solar energy research. 

A.LW. 

A82-11425 Efficiency of selective surfaces for solar ther- 

mal collectors. R A. Zakhidov, A Abdurakhmanov, and Sh. I. 
Klychev (Akademiia Nauk Uzbekskoi SSR, Spetsial'noe Proektno- 
Konstruktorskoe Biuro Nauchnogo Priborostroeniia, Uzbek SSR). 
(Geliotekhnika, no. 1, 1981, p. 61-66.) Applied Solar Energy, vol. 
17, no. 1, 1981, p 55-60 Translation 


A82-11541 Solar energy technology - A five-year update. 

M. K. Simmons (General Electric Co., Schenectady, NY) In. Annual 
review of energy. Volume 6 Palo Alto, CA, 

Annual Reviews, Inc., 1981, p. 1-42 143 refs. 

Major developments and trends m the field of solar energy in the 
past five years are reviewed. The tremendous growth in both the 
intensity and diversity of solar energy research and development 
proiects IS illustrated by the growth of government funding in the 
past decade. Attention is then given to the major directions and 
objectives of technology advances in the areas of solar and wind 
resource assessment, low temperature systems including the flat-plate 
solar collector and storage technology, medium-temperature systems 
with sunlight concentration for industrial applications, thermal 
electric and high-temperature systems including the 10 MW(e) pilot 
plant under construction in Barstow, California, wind energy, 
biomass production and conversion, photochemical and photovoltaic 
conversion, ocean thermal energy conversion, and satellite power 
systems. The rapid, however uneven, growth in the application of 
solar technology to water and space heating, utilization, and wind 
and photovoltaics in electricity generation is considered, and future 
prospects for solar technologies in light of commercial, political, 
social, and environmental concerns are discussed. A L.W. 

A82-11710* H A solar simulator-pumped gas laser for the 
direct conversion of solar energy. W ,R Weaver (NASA, Langley 
Research Onter, Hampton, VA) and J. H Lee (Vanderbilt Universi- 
ty, Nashville, TN). In: Intersociety Energy Conversion Engineering 
Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. 
Volume 1. New York, American Society of 

Mechanical Engineers, 1981, p. 84-88. 12 refs. Grant No. NCC1-8 

Most proposed space power systems are comprised of three 
general stages, including the collection of the solar radiation, the 
conversion to a useful form, and the transmission to a receiver. The 
solar-pumped laser, however, effectively eliminates the middle stage 
and offers direct photon-to-photon conversion The laser is especially 
suited for space-to-space power transmission and communication 
because of minimal beam spread, low power loss over large distances, 
and extreme energy densities A description is presented of the first 
gas laser pumped by a solar simulator that is scalable to high power 
levels The lasant is an iodide C3F7I that as a laser-fusion driver has 
produced terawatt peak power levels ' ' G R 

A82-1 171 1 j)’ A spacecraft thermophotovoltaic power source 

with thermal storage. J G Severns and M H Cobble. In 
Intersociety Energy Conversion Engineering Conference, 16th, Atlan- 
ta, GA, August 9-14, 1981, Proceedings. Volume 1. 

New York, American Society of Mechanical Engineers, 
1981,p. 89-94 18 refs 

A solar fired thermophotovoltaic space power supply with 
thermal storage is proposed A method is described for estimating 
component sizes for a given orbit and required load. The well known 
efficiency enhancement obtainable from a selective radiator is 
utilized with an Er203 radiator used with a germanium photovoltaic. 
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The possibility of using Yb203 with a silicon cell is pointed out, but 
the high radiator temperatures required make its compatibility with 
thermal storage doubtful. Temperature difference required to con- 
duct the naessary thermal loads into and through the thermal 
storage vessel are approximated for two different examples an oxide 
eutectic, AI203-Be0, melting at 2108 K and silicon melting at 1685 
K. The highest delta T values needed for a 1 kW rated supply is 166 
K. A cassagrain/solar concentrator is described for this application, 
the major causes of spread of the solar image at the absorbing 
aperture are discussed and their importance ranked. (Author) 

A82-11712 * § Direct conversion of light to radio frequency 
energy. J. W. Freeman and S. Simons (Rice University, Houston, 
TX). In: Intersociety Energy Conversion Engineering Conference, 
16th, Atlanta, GA, August 9-14, 1981, Proceedings. Volume 1. 

New York, American Society of Mechanical 
Engineers, 1981, p. 95, 96. Research supported by the Brown 
Foundation of Houston, Grant No NAG3-29. 

A description is presented of the test results obtained with the 
latest models of the phototron The phototron was conceived as a 
replacement for the high voltage solar cell-high power klystron 
combination for the solar power satellite' concept. Physically, the 
phototron is a cylindrical 'evacuated glass tube with a photocathode,' 
two grids, and a reflector electrode in a planar configuration. The 
phototron can be operated either in a biased mode where a low 
voltage is used to accelerate the electron beam produced by the 
photocathode or in an unbiased mode referred to as self-oscillation. 
The device is easily modulated by light input or voltage to broadcast 
in AM or FM. The range of operation of the present test model 
phototrons is from 2 to 200 MHz. G R. 

AS2-11736* H High power solar array switching regulation. 

D, K. Decker, J Cassinejli (TRW Defense and Space Systems Group, 
Redondo Beach, CA), and M. Valgora (NASA, Lewis Research 
Center, Cleveland, OH) In Intersociety Energy Conversion Engi- 
neering Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceed- 
ings. Volume 1. New York, American Society of 

Mechanical Engineers, 1981, p. 224-231 

It IS pointed out that spacecraft utilization projections for the 
1980s and beyond show a trend toward extended lifetimes and larger 
electric power systems. The need for improved power management 
and energy transfer arising in connection with this trend has resulted 
in the conduction of a Solar Array Switching Power Management 
study A description is presented of initial development work 
performed in the study, itaking into account the characteristics for 
three mission classes Attention is given to the manned LEO platform 
(250-kW average load), the unmanned GEO platform (50-kW average 
load), and an ion propulsion orbit transfer vehicle (50- to 250 kW 
load). ' G.R 

A82-1 1 738 H Series vs. shunt regulators for power control in 
satellite power systems. J R. Sheie, R. E. Corbett, and M C. Glass 
(Lockheed Missiles and Space Co., Inc., Sunnyvale, CA). In 
Intersociety Energy Conversion Engineering Conference, 16th, Atlan- 
ta, GA, August 9-14, 1981, Proceedings. Volume 1. 

New York, American Society of Mechanical Engineers, 1981, p. 
235-240. 

The relative advantages and disadvantages of the series and shunt 
power-control approaches for various applications are examined, 
including high and low power and higli and low earth orbit. A 
comparative study of the series and shunt power-control techniques 
IS carried out, with consideration given to solar array sizing, 
power-control weight, equipment heat dissipation, power availability, 
and electromagnetic interference • characteristics A trade study 
example is given for specific applications where cost is the evaluation 
criterion . C.R. 

A82-11741 * H Cost and performance projections for SPS 
photovoltaic blankets. J. A. Scott-Monck (California Institute of 
Technology, Jet Propulsion Laboratory, Pasadena, CA) In Inter- 
society Energy Conversion Engineering Conference, 16th, Atlanta, 
GA, August 9-14, 1981, Proceedings. Volume 1. 

New York, American Society of Mechanical Engineers, 1981, p. 
255-260 12 refs. 


An estimate, based on optimistic projections of current techno- 
logy, IS given for the specific power of photovoltaic blankets which 
might be achieved if the SPS concept was to be implemented. A 
simultaneous consideration of cost and technical requirements is 
used to identify key blanket technologies which must be develojjed 
for this reference system. The terrestrial photovoltaic experience 
coupled with new technology is used to develop cost estimates for 
the blanket, assuming an annual demand of 5 GW and a manufactur- 
ing industry dedicated to blanket production The results indicate 
that blanket sjaecific power goals may be exceeded, but there is little 
prospect that the cost goals can be met. This argues for a 
reconsideration of the photovoltaic option based on more expensive 
but higher performance blankets. (Author) 

A82-11742 H Satellite power systems /SPS/ energy conver- 

sion and power management . A. A Nussberger (Rockwell Interna- 
tional Corp , Space Operations and Satellite Systems Div, Seal 
Beach, CA) In. Intersociety Energy Conversion Engineering Confer- 
ence, 16th, Atlanta, GA, August 9-14, 1981, Proceedings Volume 1 
New York, American Society of Mechanical 
Engineers, 1981, p. 261-265. 

Impacts on the reference concept resulting from alternatives to 
microwave conversion, photovoltaic techniques, solar concentration 
ratio and power distribution voltage are discussed Alternatives 
include solid state RF conversion such as sandwich configurations 
and end-mounted antenna configurations, and magnetron RF conver- 
sion including advanced pivoting panel configurations Mass estimates 
are compared to a normalized point (2.3 kg/kw), and it is found that 
the estimates have grown over the past six years by a factor of 2 3 
for the reference GaAs concept and 3.5 for the reference silicon 
concept Mass savings from the use of multi bandgap solar cells is 
shown at an efficiency of 30%, and it is concluded that the advance 
magnetron concept incorporating improvements from evolving tech- 
nology developments can provide a very competitive program. 

D L.G 

A82-11758 * ft High performance silicon solar arrays employ- 
ing advanced structures. D E. Rockey (California Institute of 
Technology, Jet Propulsion Laboratory, Pasadena, CA), J M. 
Hedgepeth, and L. Adams (Astro Research Corp., Carpinteria, CA). 
In; Intersociety Energy Conversion Engineering Conference, 16th, 
Atlanta, GA, August ^14, 1981, Proceedings Volume 1 

New York, American Society of Mechanical Engineers, 
1981, p. 374-379. 7 refs. Contract No NAS7-100 

Sjiecific design features to reduce cell mass, lower panel 
operating temperatures, and improve power to mass ratios for silicon 
solar cell arrays in space applications are presented. Because mass 
constraints limit payload capacity for launch into GEO, graphite/ 
epoxy structures combined with high performance Si cells are needed 
to deliver a power/mass ratio of 265 W/kg, notably for Solar Electric 
Propulsion systems, compared with existing level of 65 W/kg. 
Shallow diffusion and back surface field cell technology have raised 
cell efficiencies to 15%, with a back emissivity of 1.64. Structural 
design requirements comprise Shuttle interface compatibility, full 
ground test capability, low mass, and high stiffness. Three array 
alternatives are discussed, and the ST ACBEAM configuration, which 
consists of a triangular truss and a piston deployer with folding 
accomplished on simple hinges, provides 0.2 Hz stiffness and achieves 
the design power/mass goals. D H.K. 

A82-11759 H Solar panel current degradation factors. M T 
Gates (Hughes Aircraft Co., Culver City, CA) In Intersociety 
Energy Conversion Engineering Conference, 16th, Atlanta, GA, 
August 9-14, 1981, Proceedings. Volume 1. . New 

York, American Society of Mechanical Engineers, 1981, p. 380-382. 

Degradation factors that cause current losses distributed un- 
equally over a string of solar cells in series are discussed A high 
efficiency solar cell type is used for the investigation with computer 
simulations to calculate the expected current losses incurred. The 
study includes analyses of flat panel loss, short circuit current loss in 
folded cell "strings, and folding loss in strings at various operating 
voltages. Results show that the actual current loss for many 
conditions is nearly linear with respect to the percent of the string 
covered, and for voltages at or near the maximum power voltages, 
and losses are linear even at 5% darkening. D.L.G. 
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A82-11761 * jf Nonimaging concentrators for photovoitaic 
arrays in space. R. Winston. P. Greenman (Chicago, University, 
Chicago, ID, and D. Hockey (California Institute of Technology, Jet 
Propulsion Laboratory, Pasadena, CA) In Intersociety Energy 
Conversion Engineering ^inference, 16th, Atlanta, GA, August 9-14, 
1981, Proceedings. Volume 1. New York, Ameri- 

can Society of Mechanical Engineers, 1981, p 390-392. 8 refs. 
Research supported by the California Institute of Technology. 

Two stage concentrators are studied in order to design an 
optimum concentrator for photovoltaic arrays in space The study is 
directed at designs with two-dimensional geometries because they are 
better suited to moderate concentrations of about 10 X to 50 X, and 
because the instantaneous flux distribution is more uniform. It is 
found that with an f/0.5 primary, where f is the focal length of the 
primary, the flux distribution is very smooth regardless of the angle 
of incidence of the radiation As the focal ratio is increased, peaks in 
the distribution begin to appear. The nonuniformities can be reduced 
by introducing small, closely spaced distortions into the reflecting 
surfaces, and practical arrays can achieve a concentration of 10 when 
the acceptance half angle is 4.25 deg or 50 when the acceptance half 
angle is -f or - 1 deg. D.L.G. 

A82-11762 * § High- and low-resistivity silicon solar cells. A. 
Meulenberg, Jr. and R A Arndt (COMSAT Laboratories, Clarksburg, 
MD). In Intersociety Energy Conversion Engineering Conference, 
16th, Atlanta, GA, August 9-14, 1981, Proceedings. Volume 1. 

New York, American Society of Mechanical 
Engineers, 1981, p. 397-399 13 refs. Research sponsored by the 
Communications Satellite Ck)rp., Contracts No. NAS3-21280, No. 
NAS3-22217 

Attention is given to recent work at COMSAT Laboratories on 
improving silicon solar cell efficiencies and open-circuit voltages for 
both high (more than 1000 ohm-cm) and low (less than 1 ohm-cm) 
resistivities. It is noted that open-circuit voltages above 650 mV have 
been obtained for 0 1 ohm-cm cells and that air mass zero 
efficiencies of 12.5% have been measured from 4-mil 1,250 ohm-cm. 

C.R. 

A82-11763* § Solar cell development for the Power Extetv 
sion Package. C R Baraona (NASA, Lewis Research Center, 
Cleveland, OH) and J. L Cioni (NASA, Johnson Space Center, 
Houston, TX). In: Intersociety Energy Conversion Engineering 
Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. 
Volume 1. New York, American Society of 

Mechanical Engineers, 19^1, p. 400-403. 6 refs 

The Power Extension Packaop (PEP), a 32-kilowatt, flexible- 
substrate. letrievable solar array system for use on the Space Shuttle, 
IS described It is noted that solar cell costs will be reduced by 
increasing cell area and simplifying cell and coverglass fabrication 
processes and specifications The tests that have been carried out on 
the cells are described, among them a unique radiation damage test 
and a side-by-side comparison of candidate cell types with pre- and 
post-irradiation airplane calibration of outer space short-circuit 
current C.R. 

A82-11764 § Thin cells - Their present status and future 

areas of development. J. H. Wohlgemuth (Solarex Corp., Rockville, 
MD). In Intersociety Energy Conversion Engineering Conference, 
16th, Atlanta, GA, August 9-14, 1981, Proceedings. Volume 1. 

New York, American Society of Mechanical 
Engineers, 1981, p. 404-408. 10 refs. 

Silicon solar cells as thin as 50 microns are fabricated with AMO 
efficiencies greater than 15%. A chemical etching method is used on 
thin regular silicon wafers to reduce them to the required thick- 
nesses. The production of textured thin cells, gridded back contact 
thin cells, and vertical junction thin cells is reviewed, and future 
possibilities of enhancing cell performance are discussed. D.L.G. 

A82-11765 * Gallium arsenide solar cells-status and pros- 

pects for use in space. H. W. Brandhorst, D Flood, and I. Weinberg 
(NASA, Lewis Research Center, Cleveland, OH). In. Intersociety 
Energy Conversion Engineering Conference, 16th, Atlanta, GA, 
August 9-14, 1981, Proceedings. Volume 1 New 

York, American Society of Mechanical Engineers, 1981, p 409-415 
27 refs 

Gallium Arsenide solar cells now equal or surpass the ubiquitous 


silicon solar cells in efficiency, radiation resistance, annealability, and 
in the capability for producing usable power output at elevated 
temperatures. NASA has developed a long-range research and 
development program to capitalize on these manifold advantages. In 
this paper we review the current state and future prospects for R&D 
in this promising solar cell material, and indicate the progress being 
made toward development of GaAs cells suitable for a variety of 
space missions Results are presented from studies which demon- 
strate conclusively that GaAs cells can provide a net mission cost and 
weight savings for certain important mission classes. (Author) 

A82-11766 if GaAs solar cells for space application. G. S. 

Kamath (Hughes Research Laboratories, Malibu, CA). In Inter- 
society Energy Conversion Engineering Conference. 16th, Atlanta, 
GA, August 9-14, 1981, Proceedings. Volume 1 
New York, American Society of Mechanical Engineers, 1981. p. 
416-421 

It IS noted that the status of GaAs solar cells for space power 
applications has been greatly enhanced by recent developments. 
Techniques for the large-scale development of space-qualified cells 
have been perfected at Hughes Research Laboratories using liquid 
phase epitaxial methods GaAs cells have been produced with large 
areas (2 x 4 sq cm) and with reduced thickness (less than 2 mils), the 
power capacity of these cells is fully equal to the conventional 2 cm 
X 2 cm cell previously produced. It is noted that m addition to the 
higher efficiency of the GaAs cells in comparison with silicon, they 
also have increased radiation hardness to most radiation. It is pointed 
out that the cost of Ga has come down from $3/g in 1960 to $0.50 
in 1980. It IS concluded that GaAs is a viable candidate for solar cell 
application in space power systems and that' the advances to date 
justify their use for specific missions, even at today's cost. C.R. 

A82-11767 * a High efficiency thin-film GaAs solar, cells. S. 
Zwerdling, K. L. Wang, and Y C M. Yeh (California Institute of 
Technology, Jet Propulsion Laboratory, Pasadena, CA). In Inter- 
society Energy Conversion Engineering (Conference, 16th, Atlanta, 
GA, August 9-14, 1981, Proceedings. Volume 1. 

New York, American Society of Mechanical Engineers, 1981, p. 
422-427. Research sponsored by the U.S. Department of Energy, 
U.S, Air Force, and NASA. 

The paper demonstrates the feasibility of producing high- 
efficiency GaAs solar cells with high power-to-weight ratios by 
organic metallic chemical vapor deposition (OM-CVD) growth' of thin 
epi-layers on suitable substrates. An AMI conversion efficiency of 
18% (14% AMO), or 17% (13% AMO) with a 5% grid coverage is 
achieved for a single-crystal GaAs n(-f)/p cell grown by OM-CVD on a 
Ge wafer. Thin GaAs epi-layers OM-CVD grown can be fabricated 
with good crystallographic quality using a Si-substrate on which a 
thin Ge epi-interlayer is first deposited by CVD from GeH4 and 
processed for improved surface morphology. , D.L.G. 

A82-11769 * a Power management of multi-hundred kilowatt 
spacecraft power systems. D. K. Decker, G. W Fleck (TRW Defense 
and Space Systems Group, Re'dondo Beach,. CA), and J. Graves 
(NASA, Marshall Space Flight Center, Huntsville, AL). In- Inter- 
society Energy Conversion Engineering Conference, 16th, Atlanta, 
GA, August 9-14, 1981, Proceedings. Volume 1. 

New York, American Society of Mechanical Engineers, 1981, p. 
434-439. 

A NASA-sponsored study of space povver distribution system 
technology is in progress to develop an Autonomously Managed 
Power System (AMPS) for large space power platforms The 
conceptual design of a 250 kW photovoltaic power system, including 
the power management subsystem (PMS), is presented. A PMS 
concept IS derived based on the need to accommodate the increased 
complexity of a utility-type power system, and to minimize Shuttle 
resupply and ground station operational costs.' The mam PMS 
functions are discussed along with the control strategies of the 
autonomously managed power system (Author) 

A82-11772 a The evaluation of four solar-array-powered 

multi-kW power oonditionere for Space Shuttle Orbiter application. 

M. C. Wright (Lockheed Engineering and Management Services Co., 
Houston, TX). In: Intersociety Energy (^inversion Engineering 
Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. 
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Volume 1. New York, American Society of 

Mechanical Engineers, 1981, p 451-456. 6 refs. 

The performance of solar-array-powered multikilowatt power 
conditioners tor application on the Space Shuttle Orbiter Power 
Extension Package (PEP) is evaluated. The application, application 
requirements, and performance test results are discussed. The PEP 
goals and requirements are thought to be attainable by litilitmg 
existing power conditioning technology. C.R 

A82-11773 a . The Texas Instruments Solar Energy System 
development E. L. Johnson (Texas Instruments, Inc., Dallas, TX). 
In: Intersociety Energy (Conversion Engineering Conference, 16th, 
Atlanta, GA, August 9-14, 1981, Proceedings. Volume 1 

New York, American Society of Mechanical Engineers, 
1981, p. 798-804. Contract No. DE-AC01-79ER-10000 

The system is described, showing that energy conversion and 
storage functions are combined in a novel way. Here, small silicon 
solar cells are Immersed in an electrolyte and the current generated 
by the cells is used directly to electrolyze a halogen acid, for 
example, HBr. The hydrogen and bromine produced can be stored 
separately until needed and then recombined in a fuel cell to give 
electrical energy on demand. The fuel cell HBr product is returned to 
the solar chemical convertor, thus completing the closed loop energy, 
cycle In summarizing the achievements to date, it is noted that 
feasibility demonstration of a 13% array electrical efficiency pre- 
pared by a laboratory process and 10% array efficiencies have been 
obtained from potentially scalable solar cell and array processes 

C.R. 

A82-1 1778 it Small sodium sulfur battery for tolar and wind 
energy systems. H. J. Haskins and A. G. Domaszewicz (Ford 
Aerospace and Communications Corp., Aeronutronic Oiv., Newport 
Beach,' CA). In: Intersociety Energy Conversion Engineering Confer- 
ence, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. Volume 1. 

New York, American Society of Mechanical 
Engineers, 1981, p. 836-840. Contract No DE-AM02-79CH-10012. 

A conceptual design of a 1 MWh sodium-sulfur storage battery is 
given. The battery is to be used in small (15 kW|, stand-alone solar or 
wind electrical power systems. The design uses approximately 1,400 
sodium-sulfur cells of a new, high energy capacity configuration. The 
cells are connected in a parallel/series network to give a discharge 
voltage of 120 VOC minimum, and with sufficient cell redundancy 
for a 10 year battery life. A description is given of the battery 
structure, thermal enclosure, and controls. Battery performance 
estimates are given, including the effect of thermal losses. It is 
concluded that sodium-sulfur batteries hold promise for good 
performance and reliability in small, stand-alone power systems. C.R. 

I 

A82-11780 § Molten salt thermal energy storage subsystem 
for Solar Thermal Central Receiver plants. P. B. Wells (Martin 
Marietta Aerospace, Denver, CO) and G. P. Nassopoulos (American 
Technigaz, Inc., Hingham, MA) In Intersociety Energy Conversion 
Engineering Conference, 16th, Atlanta, GA, August 914, 1981, 
Proceedings Volume 1. New York, American 

Society of Mechanical Engineers, 1981, p. 925-930. Research 
supported by the U.S. Department of Energy. 

The development of a low-cost thermal energy storage sub- 
system for large solar plants is analyzed. Molten nitrate salt is used as 
both the plant's working fluid and as the storage medium. The 
storage system comprises a specially designed hot tank to hold salt at 
a storage temperature of 839 K (1050 F) and a separate carbon steel 
cold tank to hold the salt after its thermal energy has been extracted 
to generate steam. The hot tank is lined with insulating firebrrek to 
lower the shell temperature to 561 K (550 F) so that a low-cost 
carbon steel shell can be used. A preliminary design is described for a 
large commercial-size plant (1200 MWhtj. Also described are a 
laboratory test program for the critical components and the design, 
construction, and test of a small-scale research experiment at the 
Central Receiver Test Facility in Albuquerque, New Mexico. C.R. 

A82-11781 § Ground-mounted thermal storage for the para- 
bolic dish solar collector/Stirling engine system. R. J. Copeland, J. 
Ullman (Solar Energy Research Institute, Golden, CO), and J. W. 
Leach (North Carolina State University, Raleigh, NO In Inter- 
society Energy Conversion Engineering Conference, 16th, Atlanta, 


GA, August 914, 1981, Proceedings. Volume 1 

New York, American Society of Mechanical Engineers, 1981, p. 

935-940 5 refs 

Several types of pumped-fluid thermal energy transport and 
phase-change thermal storage systems are examined. The pumped 
fluid circulates through a symmetrically arranged group of collectors 
within a large collector field and transports thermal energy to the 
engine/thermal storage subsystem near the center of the connected 
cluster. Cost analyses are made on the basis of variations in the 
designs of the major components Pressurized liquid transport fluids 
and saturated liquids that boil in the solar receiver to return as vapors 
are investigated A number of liquid metals are considered for each 
type of thermal energy transport Conventional insulation and 
vacuum-jacketed multilayer foil type insulation designs are assessed. 
Also investigated are tube-intensive and direct-contact type heat 
exchangers C.R. 

A82-11793 if Advances iri photovoltaics R&D - An overview. 
L. L. Kazmerski (Solar Energy Research Institute, Golden, CO). In: 
Intersociety Energy Conversion Engineering Conference, 16th, Atlan- 
ta, GA, August 9-14, 1981, Proceedings. Volume 2. 

New York, American Society of Mechanical Engineers, 1981, p. 
1637-1641. 35 refs. 

Solar cells based upon polycrystalline and amorphous Si, CdS, 
GaAs, and emerging materials are covered for thin film applications. 
In the context of the discussion, a thin-film solar cell is one whose 
active layer is near the minimum required for adequate current 
collection. Therefore, 50-100 micrometers of polycrystalline Si can 
be defined as thin film, in contrast to 1-10 micrometers of 
amorphous Si. A description is provided of highly efficient, 
nonconventional approaches to concentrator cell applications, taking 
into account developments in the cell fabrication and module 
demonstration areas. G.R. 

A82-11794 § The development of high efficiency cascade 
solar cells - An overview. M. L. Timmons, J A. Hutchby, S. M. 
Bedair, and M. Simons (Research Triangle Institute, Research 
Triangle Park, NC). In Intersociety Energy (^inversion Engineering 
Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. 
Volume 2. New York, American Society of 

Mechanical Engineers, 1981, p 1642-1644. 9 refs. Research support- 
ed by the Solar Energy Research Institute and U.S Air Force, 

Multiple junction solar cells offer potential efficiencies much 
higher than single junction cells. These high efficiencies are achieved 
by minimizing the heat losses. Two approaches of utilizing multiple 
junctions have been demonstrated experimentally The two aj> 
proaches are related to spectral splitting and the tandem cell concept. 
The limiting factor of spectrum splitting is the cost of the reflective 
filter. The tandem cell technology is new. and device areas are still 
quite small. G.R. 

A82-11795 ft Research activities of solar cells in ROC. H. L. 
Hwang (National Tsinghua University, Hsinchu, Republic of China) 
and C. Y. Sun (Industrial Technology Research Institute, Hsinchu, 
Republic of China). In: Intersociety Energy Conversion Engineering 
Conference, 16th, Atlanta, GA, August 914, 1981, Proceedings. 
Volume 2. New York, American Society of 

Mechanical Engineers, 1981, p. 1645-1648. 24 refs. 

Silicon solar cell research is considered, taking into account the 
preparation of a Schottky-barrier silicon solar cell with the aid of an 
electroless plating process, silicon epitaxial layers grown by chemical 
vapor deposition (CVD), and lon-implantation techniques employed 
to fabricate silicon grating-type solar cells. Research on alternative 
solar cells is also reported. Organometallic CVD has been used in the 
fabrication of a C^2S/CdS solar cell. Investigations regarding CulnS2 
as a new photovoltaic material are discussed. ' G.R. 


A82-11796* ft Multij unction high voitage concentrator soiar 
celii. G. J. Valeo, V. J. Kapoor (Case Western Reserve University, 
Cleveland, OH), J. C. Evans, and A.-T Chai (NASA, Lewis Research 
Center, Cleveland, OH). In: Intersociety Energy Conversion Engi- 
neering Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceed- 
ings. Volume 2. New York, American Society of 

Mechanical Engineers, 1981, p. 1649-1653. NASA-supported re- 
search. 
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The standard integrated circuit technology has been developed 
to design and fabricate new innovative planar multi-junction solar 
cell chips for concentrated sunlight applications This 1 cm x 1 cm 
cell consisted of several voltage generating regions called unit cells 
which were internally connected in series within a single chip 
resulting in high open circuit voltages Typical open-circuit voltages 
of 3 6 V and short-circuit currents of 90 ma were obtained at 80 
AMI suns A dramatic increase in both short circuit current and open 
circuit voltage with increased light levels was observed (Author) 

A82-11797 a A central tower solar test facility 
/RM/CTSTFA S. Bevilacqua and R Gislon (Comitato Nazionale per 
I'Energia Nucleare, Rome, Italy). In Intersociety Energy Conversion 
Engineering Conference, 16th, Atlanta, GA, August 9-14, 1981. 
Proceedings Volume 2. New York, American 

Society of Mechanical Engineers, 1981, p. 1742-1745. 9 refs. 

The considered facility is intended for the conduction of test 
work in connection with studies of receivers, thermodynamic cycles, 
heliostats, components, and subassemblies. Major components of the 
test facility include a mirror field with a reflecting surface of 800 sq 
m, a 40 m tower, an electronic control system, a data-acquisition 
system, and a meteorological station. A preliminary experimental 
program is discussed, taking into account investigations related to 
facility characterization, an evaluation of advanced low-cost helio- 
stats, materials and components tests, high-concentration photovolta- 
ic experiments, and a study of advanced solar thermal cycles. G.R. 

A82-11798*^ Secondary concentrators for parabolic dish 
solar thermal power systems. L 0. Jaffe and P. T Poon (California 
Institute of Technology, Jet Propulsion Laboratory, Pasadena, CA). 
In: Intersociety Energy Conversion Engineering Conference, 16th, 
Atlanta, GA. August 9-14, 1981, Proceedings. Volume 2. 

New York, American Society of Mechanical Engineers, 
1981, p. 1752-1758. 18 refs. Research sponsored by the U.S. 
Department of Energy and NASA. 

A variety of different concepts are currently being studied with 
the objective to lower the cost of parabolic mirrors and to provide 
alternatives. One of the considered approaches involves the use of 
compound concentrators. A compound solar concentrator is a 
concentrator in which the sunlight is reflected or refracted more than 
once. It consists of a primary mirror or lens, whose aperture 
determines the amount of sunlight gathered, and a smaller secondary 
mirror or lens. Additional small optical elements may also be 
incorporated. The possibilities and problems regarding a use of 
compound concentrators in parabolic dish systems are discussed. 
Attention is given to concentrating secondary lenses, secondary 
imaging and concentrating mirrors, conical secondary mirrors, 
compound elliptic secondary concentrating mirrors, and hyperbolic 
trumpet secondary concentrating mirrors. G.R. 

A82-11799 * § The effect of concentrator field layout on the 
EE-1 small community tolar power system. R. L. Pons and R. E. 
Irwin (Ford Aerospace and Communications Corp., Aeronutronic 
Div., Newport Beach, CA). In: Intersociety Energy Conversion 
Engineering Conference, _ 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings. Volume 2. New York. American 

Society of Mechanical Engineers, 1981, p 1759-1763. 6 refs. 
Contract No. JPL-955637 

The point-focusing distributed receiver (PFDR) concept is 
employed by a number of solar thermal power systems currently 
under development. One type of PFDR system which shows 
particular promise incorporates distributed energy generation. Ac- 
cording to this concept each parabolic dish collector is a self- 
contained power generation module, and a conventional electrical 
system is used to interconnect the modules. The concept is thus 
modular, and any number of power modules can be combined to 
achieve the required plant size. Given the benefits of mass produc- 
tion, It appears that this type of system can produce electricity at 
lower cost than is projected for conventional (fossil) power systems 
over the next decade. An employment of organic Rankine cycle heat 
engines is considered. G.R. 

A82-11800 * tt Development of a solar receiver for an organic 
Rankine cycle engine. H J. Haskins, R. M. Taylor, and D. B Osborn 
(Ford Aerospace and Communications Corp., Aeronutronic Div., 


Newjaort Beach, CA). In Intersociety Energy Conversion Engineer- 
ing Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings 
Volume 2. New York, American Society of 

Mechanical Engineers, 1981, p. 1764-1769. Contract No. 
JPL-955637. 

A prototype power conversion assembly (PCA) developed by an 
American aerospace company is considered. The PCA will be 
mounted at the focal point of a 12 meter parabolic dish and will 
produce approximately 20 kW of 3 kHz ac power to a ground- 
mounted rectifier. The PCA includes a cavity receiver coupled to an 
organic Rankine cycle engine. The engine working fluid is toluene. 
The performance goals of the receiver design are to maximize both 
the thermal efficiency and the heat capacity of the core. The latter 
goal IS desired for stabilizing the PCA operation during intermittent 
doud cover The receiver design is based upon the utilization of a 
direct-heated copper shell. It was necessary to develop a feasible 
manufacturing process for assuring a good braze joint between the 
stainless steel, containing the toluene, and the copper shell. G R. 

A82-11801 • # Control system development for a 1 MW/e/ 
solar thermal power plant E. R. Daubert, F. M. Bergthold, Jr , and 
D. G Fulton (Ford Aerospace and Communications Corp., Aero- 
nutronic Div., Newport Beach, CA). In. Intersociety Energy Conver- 
sion Engineering Conference, 16th, Atlanta, G A, August 9-14, 1981, 
Proceedings. Volume 2. New York, American 

Society of Mechanical Engineers, 1981, p. 1770-1775. Contract No. 
JPL-955115. 

The point-focusing distributed receiver power plant considered 
consists of a number of power modules delivering power to a central 
collection point. Each power module contains a parabolic dish 
concentrator with a closed-cycle receiver/turbine/alternator assem- 
bly. Currently, a single-module prototype plant is under construc- 
tion. The major control system tasks required are related to 
concentrator pointing control, receiver temperature control, and 
turbine speed control. Attention is given to operational control 
details, control hardware and software, and aspects of CRT output 
display. G R. 

A82-11802 H Dynamic performance analysis for tlie solar 
hybrid repowering of the El Paso Electric Company Newman Unit 
No. 1. 0. A. Hofer and B. L. Pierce (Westinghouse Electric Corp., 
Advanced Energy Systems Div., Pittsburgh, PA). In Intersociety 
Energy Conversion Engineering Conference, 16th, Atlanta, GA, 
August 9-14, 1981, Proceedings. Volume 2. New 

York, American Society of Mechanical Engineers, 1981, p. 
1776-1781. Contract No. DE-AC03-79SF-10740. 

Newman Unit No. 1 has an 82 MWe tandem-compound, 
double-flow, reheat steam turbine. It was built in 1960 for baseload 
duty using natural gas as the primary fuel. The solar repowered 
configuration utilizes water/steam central receiver technology to 
provide main steam to the high pressure stage and reheat steam to 
the intermediate stage of the turbine-generator. Fossil energy is used 
to supplement solar generated steam for intermittent cloudy day 
operation and for economic dispatch when solar energy is not 
available. To aid in the feasibility study for the solar repowering of 
the unit, a digital simulation model was developed. The results 
obtained with the model indicate that the system is able to handle 
average velocity clouds with little degradation of the quality of 
electric power output. Approaches for improvements are also 
discussed. G.R. 

A82-11803 H An evaluation of alternate system configura- 

tions for solar tepowering electric power plants. L E. Van Bibber 
and W. G. Parker (Westinghouse Electric Corp., Advanced Energy 
Systems Div., Pittsburgh, PA). In Intersociety Energy Conversion 
Engineering Conference, 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings Volume 2. New York, American 

Society of Mechanical Engineers, 1981, p. 1782-1786. Contract No. 
DE-AC03-79SF-10740. 

The results of studies to determine the feasibility of using a solar 
tower power plant to repower an existing oil and gas fired electricity 
plant in El Paso, TX are presented The existence of 3,5(K) acres of 
open land on site, lack of major environmental or legal constraints, 
increasing costs of conventional fuels, and the remaining economic 
life of an 82 MWe reheat steam turbine for which a pilot study could 
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effectively be made encouraged the study. One basic configuration 
was chosen and four others rejected Heliostats with 57 sq m surfaces 
and a recirculative concept receiver tower were selected as items 
which would be commercially available in the near term; additional 
design considerations were concerned with several solar thermal/ 
fossil fuel steam generator systems interfaces The fossil fuel reheat 
boilers were considered as back-up for cloudy days, as storage 
showed no economic advantage Economic projections indicate that 
production of standardized units would make the solar system 
economically comjaetitive. M.S.K. 

A82-1 1804 H Photovoltaic system studies and developments. 

D. G. Schueler (Sandia Laboratories, Albuquerque, NM). In Inter- 
society Energy Conversion Engineering Conference, 16th, Atlanta, 
GA, August 9-14, 1981, Proceedings. Volume 2. 

New York, American Society of Mechanical Engineers, 1981, p 
1832-1834. 17 refs Research supported by the U.S Department of 
Energy. 

Photovoltaic technology has the potential of reducing depen- 
dence on conventional energy sources, if the cost of photovoltaic 
systems can be brought down in the range of $2 pier peak Watt. The 
major potential applications for photovoltaic technology have been 
extensively analyzed with regard to their economics, market poten- 
tial, and system performance requirements These include residential, 
commercial and industrial, and utility central generation applica- 
tions This paper reviews the essential features of these various 
applications and outlines ongoing development activities. (Author) 

A82-11830 # Utilization of wind/solar energy in generating 
electricity in Saudi Arabia. A. E. M Nasser (Riyadh, University, 
Riyadh, Saudi Arabia). In Intersociety Energy Conversion Engineer- 
ing Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. 
Volume 2. New York, American Society of 

Mechanical Engineers, 1981, p. 2060-2063. 

Solar and wind data averages gathered for five years and plans 
for a 1.2-1.4 kW solar wind energy plant at Riyadh, Saudi Arabia are 
presented. Wind speeds were gathered at 2 m height averaging 3.9 
m/sec, and extrapolated to 22 m and 5.45 m/sec, average solar 
intensity was found to be 600 W/sq m between 6 a.m and 6 pm. 
The generator system comprises a 5.5 m diameter multiblade 
windpowered turbine on a 10 meter tower and photovoltaic modules 
generating 500 W The NACA 0018 blade tips will be enclosed within 
a conical duct, augmenting the wind velocity by an expected 10%. 
Lead-acid batteries will be used for storage, initial applications of the 
system are targeted for remote villages and military outposts. M.S K. 

A82-11839 ft Advanced Satellite Power System /SPS/ con- 

cept W V McRae and G M. Hanley (Rockwell International Corp , 
Space Operations and Satellite Systems Div , Seal Beach, CA). In 
Intersotiety Energy Conversion Engineering Conference, 16th, Atlan- 
ta, GA, August 9-14, 1981, Proceedings Volume 3 

New York, American Society of Mechanical Engineers, 1981, p. 
2115-2118 

Evolution in design, improvements in economics, and reductions 
in material and space requirements for the Satellite Power System 
(SPS) are reviewed Selection of GaAs solar cells over silicon wafers 
has been, made for reasons of self-annealing and better performance 
at higher temperatures, in addition to the fact that GaAs cells are the 
base configuration for multibandgap cells These cells, when used 
with 6 1 reflectors, reduce satellite mass by 18%, with a correspond- 
ing reduction in satellite area of 75% The SPS can then be 
sun-oriented, eliminating tilt control, employment of magnetrons 
instead of less efficient klystrons eliminates 15% of transmitter 
weight New evidence for ionospheric power density tolerance 
indicates higher permissible power levels, thus allowing larger and 
fewer (20 instead of 60) satellites delivering 7 57 GW per rectenna 
site, and capital costs are reduced 40%. Finally, open wire, parabolic 
rectennas will require 50% less in capital construction costs than 
former flat designs The timetable for operational capability is now 
targeted for the year 2000 M S K. 

A82-11842 ft 'Thin foil cells - A challenge for space array 

designers'. P A. lies and F. Ho (Applied Solar Energy Corp , City of 
Industry, CA) In Intersociety Energy Conversion Engineering 
Conference, 16th, Atlanta,' GA, August 9-14, 1981, Proceedings 


Volume 3 New York, American Society of 

Mechanical Engineers, 1981, p 2126-2128. 10 refs 

The present status of manufacturing, power output, and life 
expectancy of thin foil silicon cells (less than 50 micron thickness) is 
reviewed Properties such as 14-15% efficiency, flexibility, light 
weight, radiation resistance, controllable absorptance, and area 
ranging from 4-25 sq cm are noted as favorable features, while the 
need for extra care in preparation, easy loss of a greater number of 
cells due to random cracking, and additional fabrication steps all add 
to costs. Lighter weight is a significant advantage in considerations 
for higher orbital placement, with present blanket thin cell packaging 
yielding from 50-330 W/lb Further testing is necessary to show 
operational durability in thermal cycling and LEO radiation, and for 
radiation hardness against diffusion length degradation or resistivity 
changes in the semiconductor Additional testing is also needed to 
verify successful deployment of the blanket arrays. Progress toward 
thinner cells (25 micron) with slightly less efficiency and toward 
dendritic web production are mentioned as showing promise for 
further cost reductions MS.K 

A82-11855 § Progress in large area photovoltaic devices 

based on amorphous silicon alloys. J. P. deNeufville, M. Izu, and S. 
R. Ovshinsky (Energy Conversion Devices, Inc., Troy, Ml). In 
Intersociety Energy Conversion Engineering Conference, 16th, Atlan- 
ta, GA. August 9-14, 1981, Proceedings. Volume 3. 

New York, American Society of Mechanical Engineers, 
1981, p. 2217-2220. 17 refs. 

Photovoltaic cells using light absorbing thin amorphous films 
based on silicon appear to have properties suitable for the conversion 
of sunlight into electricity with a near-term efficiency in the range of 
7-10% and at a cost in the range of 35-50 cents jjer peak watt. To 
meet these objectives, prototype 1-sq ft cells have been constructed 
and tested. The excellent yields obtained for such cells permitted the 
construction of a 24-sq ft array which produces useful power under 
exposure to both direct and diffuse natural illumination. Cost 
analyses and preliminary tests indicate that the deposition of 
electrodes and absorber in a continuous automated method of 
manufacturing will provide sufficient production throughput and 
device performance to meet the cost goals required for heat-to-head 
competition between a-Si alloy photovoltaics and conventional 
sources of electrical power in the U S. (Author) 

A82-11858 § A thermoelectric refrigerator powered by 
photovoltaic solar collectors. H. Sofrata. In. Intersociety Energy 
Conversion Engineering Conference, 16th, Atlanta, GA, August 9-14, 
1981, Proceedings. Volume 3. New York, Ameri- 

can Society of Mechanical Engineers, 1981, p. 2239-2242. 5 refs 


A82-12269 § The effect of variable fluid properties on scale 

modeling. J. S. Kraabel (Sandia Laboratories, Livermore, CA) In 
Momentum and heat transfer processes in recirculating flows. 
Proceedings of the Winter Annual Meeting, Chicago, IL, November 
16-21, 1980. New York, American Society of 

Mechanical Engineers, 1980, p. 103-1 10 5 refs Research supported 
by the U S Department of Energy 

The heat transfer to the air about a solar central receiver may be 
described as , high Reynolds number (about 10,000,000), high 
Grashof number (about 10 to the 13th) mixed orthogonal convec- 
tion Although it is a low Mach number flow, it is highly 
compressible because of the large surface to free-stream temperature 
differences (500 to 1000 C) One approach to scale model testing 
that simultaneously achieves large values of Re and Gr in a mixed 
convection regime uses low temperature (80K) nitrogen The present 
study examines the effects of temperature dependent variable fluid 
properties on stagnation line heat transfer Although applicable only 
in the region of the stagnation line, and only for forced convection, 
the solution is suitable for this initial investigation because it is 
relatively easy to determine and because it may be used as the initial 
condition for the remainder of the flow A comparison is made 
between solutions simulating scale model testing in low temperature 
nitrogen and solutions for ambient temperature air with wall 
temperatures equal to those of central receivers The heat transfer 
coefficient described by Nu/square root of Re is found to be nearly 
constant for all circumstances studied. (Author) 
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A82-12501 International Scientific Conference on Space, 

21st, Rome, Italy, March 25, 26, 1981, Proceedings (Convegno 
Internazionale Scientifico sullo Spazio, 21st, Rome, Italy, March 25, 
26, 1981, Atti). Conference sponsored by the Ministero degli Affari 
Esten, Ministero della Difesa, CNR, et al. Rome, Rassegna Inrir- 
nazionale Elettronica Nucleare ed Aerospaziale, 1981. 200 p. In 
Italian and English. 

Papers are presented on solar power satellites and Spacelab 
technology. Topics covered include conversion and transmission 
techniques, safety problems, and structures and positioning in orbit. 
Attention is also given to cost considerations and energy balances for 
the SPS. Aspects of the first flight of Spacelab which were 
considered comprised scientific and technological experiments, 
material and life sciences, astronomy, plasma physics, and earth 
observations, experiment operation, and payload specialist training. 

M.S.K. 

A82- 12502 § Market potential and problems for SSPS. M. J. 

Claverie and A. P. Dupas (CNRS, Pans, France). In: International 
Scientific Conference on Space, 21st, Rome, Italy, March 25, 26, 
1981, Proceedings. Rome, Rassegna Inter- 

nazionale Elettronica Nucleare ed Aerospaziale, 1981, p. 17-25. 

The paper examines the SSPS (satellite solar power station) as 
an energy system on a worldwide basis and assesses the possible 
limitations of the worldwide use of the SSPS It is suggested that the 
SSPS is a very promising concept for the United States, but its use in 
many parts of the world may be severely hampered by its large 
power output and its large land requirements. Such a situation may 
jeopardize the international acceptance of the project. Thus, the 
study of alternative concepts allowing smaller receivers on the 
ground and smaller minimum power of the receivers seems advisable 
m order to reach an acceptable concept of a worldwide SSPS system. 

B.J. 

A82-12506 H Methods and problems of industrial-scale elec- 
tric power generation from solar energy (Metodi e problem! per 
ricavare energia elettrica su scala industriale dalla solare). P. L. 
Finocchi (Consorzio per Sistemi di Telecomunicazioni via Satelliti 
S.p.A., Milan, Italy). In- International Scientific Conference on 
Space, 21st, Rome, Italy, March 25, 26, 1981, Proceedings 
Rome, Rassegna Internazionale Elettronica Nu- 
cleare ed Aerospaziale, 1981, p. 53-67. 10 refs. In Italian. 

Ground-based and space-based methods of electric power 
generation from solar energy are considered, with attention given to 
both technical and economic factors. Two systems are discussed in 
particular' solar cells and thermoelectric generators, and attention is 
given to the technical and economic aspects of the construction and 
operation of satellite solar power stations. B.J. 

A82-12507 jt Transportation systems and cost comparison 
for launching an SPS into geosynch, orbit. D. E. Koelle 
(Messerschmitt-Bolkow-Blohm GmbH, Ottobrunn, West Germany). 
In International Scientific Conference on Space, 21st, Rome, Italy, 
March 25, 26, 1981, Proceedings. Rome, Ras- 

segna Internazionale Elettronica Nucleare ed Aerospaziale, 1981, p. 
81-89. 6 refs. 

Total mass requirements and costs are compared for Shuttle and 
orbital transfer as opposed to single vehicle to GEO and ballistic 
missiles plus orbital transfer to GEO for launch of an SPS. Noting 
that Shuttle delivery for one SPS would cost 5 billion dollars and 
require over 200 flights, three different ballistic missile delivery 
systems are analyzed. Use of a 500 megagram vehicle to LEO 
followed by orbital transfer to GEO is projected to be 3.6-4.S billion 
dollars per SPS. A flyback capability is observed to be the most 
preferable solution, and calculations show that an equatorial launch 
can save 500-8CX) million dollars per SPS. Criteria for minimum costs 
are given as fully reusable system, unmanned vehicle, minimum 
stages, technical simplicity, operational simplicity, large size, minimal 
ground and orbital operations, and the equatorial launch site. M.S.K. 

A82-12509 § Solar power s^llite system energy balance. A. 
Buratti (Compagnia Nazionale ^telliti per Telecomunicazione 
S.p.A., Rome, Italy). In International Scientific Conference on 
Space, 21st, Rome, Italy, March 25, 26, 1981, Proceedings. 


Rome, Rassegna Internazionale Elettronica Nuc- 
leare ed Aerospaziale, 1981, p. 99-103. 22 refs. 

A literature review which concludes that the Shuttle is the basic 
launch system to LEO, in addition to an lUS, until the year 2000 is 
presented. Propellant to payload mass ratios are analyzed briefly to 
show that Shuttle launch can deliver only four tons to GEO, the 
prime site for the SPS. The energy requirements for propellant and 
solar array manufacture, and energy consumed in placing an SPS in 
GEO are calculated to be 50(K) kWh/kg, while power delivered by an 
SPS is given as 700 kWh/kg. The results indicate that an improve- 
ment of one to two orders of magnitude is necessary for the SPS to 
satisfy the requirement that the energy it produces exceeds the 
jx)vi«r consumed in gaining operational status. M.S.K. 

A82-12532 Photovoltaics, the solar electric solution. C. D 

Beach and A. H. Litka (Florida Solar Energy Center, Cape Canaveral, 
FL). In The year of the Shuttle, Proceedings of the Eighteenth 
Space Congress, Cocoa Beach, FL, April 29-May 1. 1981. 

Cocoa Beach, FL, Canaveral Council of Technical 
Societies, 1981, p. 3-36 to 3-41. 6 refs. 

Direct conversion of solar energy to electricity by photovoltaic 
devices (solar cells) may be the most promising solution to the 
current energy problem. Photovoltaic energy systems provide a clean, 
simple method of energy conversion, and are reliable, safe, and 
flexible with respect to size (modular). The federal government is 
trying to commercialize photovoltaics by funding research on new 
materials and manufacturing processes. Earliest commercialization 
will be in residential systems, where the power grid back-up provides 
for a reliable electrical system without storage costs. The Florida 
Solar Energy Center has been ojaerating a 5 kW experimental 
residential facility since 1980. The facility showed an average solar 
irradiance in the 62.5 sq m panels of 264 kw-hours/day from 
December 1980 through February 1981. The overall system efficien- 
cy was 7%, and the inverter operated vvith an ac output/dc input 
efficiency of 85-90%, depending on input levels J F 

A82-12812 Theoretical analysis of the performance of a 

gravity-controlled solar concentrator. L Papa, G. A Rottigni 
(Genova, Universita, Genoa, Italy), and C Ceccherini. Nuovo 
Cimento C, Sene 1, vol 4C, May-June 1981, p 284-294. 5 refs. 
Research supported by the (^nsiglio Nazionale delle Ricerche 

Numerical calculations are presented of the performance of a 
solar concentrator with cylindrical parabolic symmetry, fixed focal 
axis, and a variable density reflector, the curvature of which is 
determined by gravity and the density distribution The actual 
jjerformance of the concentrator is deduced from measurements of 
total and diffuse solar radiation taken from 1964 to 1973 at Genoa, 
a city characterized by a typically maritime climate. The quantity of 
energy gathered by the solar collector is shown to be highly variable 
due to fluctuations in solar input, averaging 990 thermal kWh/sq m 
per year and in reasonable agreement with predictions based on a 
hypothesis of one clear day followed by one completely overcast 
day. Comparison of the geometrical concentration factors of purely 
gravity controlled solar concentrators with those of variable-density 
gravity controlled concentrators also demonstrates the advantages of 
the variable-density devices, which outweigh the supplementary costs 
associated with the provision for variable density by the suspension 
of chains under the reflecting surface A.L W 

A82-12817 A numerical model of a graded band gap 

CdS/x7Te/1-x/ solar cell. R. Radojcic, A. E. Hill, and M. J. 
Hampshire (Salford, University, Salford, England). So/ar Ce//s, vol. 4, 
Sept. 1981, p. 109-120. 14 refs. 

A numerical model of a graded bandgap CdS-CdTe solar cell is 
developed and used to optimize the design of an n-CdS(x)Te(1-x) - 
p-CdS(0.5)Te(0.5) thin film cell. The advantage of using a bandgap 
graded in the direction of thickness is the elimination of surface 
recombination losses by use of the window effect. The CdS-CdTe 
system was chosen because of the potential for thin film processing. 
The assumptions underlying the understanding of the CdS(x)Te(1-x) 

- (MS(0.5)Te(0.5) cell structure are given and a theoretical analysis is 
included. The jihoton flux is included as a function of photon energy 
by representing the solar spectrum as 100 discrete monoenergetic 
beams which are represented as numerical information in a com- 
puter. The energies are absorbed at some point within the graded 
bandgap layer, and an analytic description is furnished to describe 
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the distribution of photogenerated carriers in a graded layer. 
Thickness can be optimized by varying it proportionally with the 
bandgap; an optimal value of the base layer bandgap was found to be 
1.35 eV. It is concluded that a graded bandgap device can be 1.8 
times as efficient as a nongraded structure due to the lower reverse 
leakage current and greater fill factor in the graded device. M.S.K. 

A82-12818 Preparation and properties of graded band gap 

CdS/x/Te/1-x/ thin film solar cells. R. Radojcic, A. E. Hill, and M. J. 
Hampshire (Salford, University, Salford, England). So/ar Cells, vol. 4. 
Sept. 1981, p. 121-126. 9 refs. 

The manufacture and experimental investigation of the prop- 
erties of a thin film graded CdS(x)Te(1-x) solar cell are described. 
Graded CdS(x)Ted-x) layers were vacuum co-deposited at a fixed 
rate of 20 A/sec by a shuttered method, in alternating layers of CdS 
and CdTe, to form an interdiffuse homogeneous CdS(x)Ted-x) 
layer. Indium was added as a dopant to control the impurity 
concentration. Optical transmission of the films verified that the 
built-in field was stable, and a p-n barrier was found to exist. 
Photovoltages were measured to be 300 mV, but a Sn02 coating 
caused a resistance high enough to preclude measurement of the 
photocurrent. A combination of the window effect and a built-in 
field was observed, and the wide spectral response, particularly in the 
blue wavelengths, confirmed the theoretical predictions. Finally, 
copper was rejected as a contact electrode because of the tendency 
of its atoms to migrate along the grain boundaries and form trapping 
states and resistive paths. M.S.K. 

A82-12819 Series resistance effects in 20 sq cm indium tin 

oxide-polycrystalline silicon solar cells. A. P. Gems, C. Osterwald, J. 
E. Mahan, and J. 8. Dubow (Colorado State University, Fort Collins, 
CO). Solar Cells, vol 4, Sept. 1981, p. 127-133. 17 refs. 

Indium tin oxide-Si .solar cells of 20 8 sq cm area and 9.2% total 
area efficiency were fabricated on polycrystalline substrates. The cell 
fabrication sequence is described, with particular attention to the 
formation of an adherent low resistance front-contact grid based on a 
solder-dipping process. A detailed series resistance analysis of the 
structure is given, the sheet resistance of the indium tin oxide layer is 
measured by a voltage-probing technique and is found to be the 
dominant series resistance component for the specific grid pattern 
used. (Author) 

A82-12820 Effect of annealing CdS on a sintered 

CdS/Cu2S solar cell. K. Mukhopadhyay and H. Saha (Kalyani, 
University, Kalyani, India). Solar Cells, vol. 4, Sept. 1981, p. 
135-146. 16 refs. Research supported by the Indian National Science 
Academy. 

The effects of varying different parameters of formation on the 
performance and degradation of sintered CdS/Cu2S solar cells is 
described. CdS layers of 15 mm diameter and 0.8 mm thickness were 
formed after sintering at 800 C for 3 hr in an inert atmosphere, and 
then etching with HCI H20. Four equal pieces were cut with three 
sintered at 200 C, one in vacuum, one in argon, and one in air; the 
fourth was not annealed. The CdS layers were studied by scanning 
electron microscopy, and the resistivity and mobility by a perpendic- 
ular four-probe arrangement. Cells were formed and capacitance- 
voltage measurements taken at room temperature. Annealing in 
argon and air was found to decrease the resistivity and increase the 
mobility, whereas annealing in vacuum increased both the short- 
circuit current and open-circuit voltage, and increased the fill factor 
by a factor of about 1.74. Also, vacuum annealing decreased Cu 
diffusion to a minimum, leading to an almost complete elimination 
of degradation. M.S.K. 

A82-12821 ZnO - p-lnP haterojunction solar cells. K. P. 

Pande and C. N. Manikopoulos (Rutgers University, Piscataway, NJ). 
Solar Cells, vol. 4, Sept. 1981, p. 147-152. 9 refs. 

The formation of ZnO-p-lnP heterojunctions by means of a 
reactive evaporation techniquejoi^the deposition of ZnO is reported. 
ZnO is highly regarded as a window layer because of its low sheet 
resistivity, high transparency, and large energy gap (3.2 eV). The 
p-lnP fabrication is described, and the Zn layer was formed by 
pumping the chamber pressure down to one-millionth torr, bleeding 
in oxygen at 10 mtorr, evaporating Zn in a crucible by resistive 
heating, and activating a glow discharge to form a ZnO layer on the 
InP substrate. Annealing took place at 250 C for 2 min in an argon 


atmosphere, yielding a ZnO layer with a conductivity of 72 ohm/cm 
and more than 85% transparency. I-V curves are plotted, capacitance- 
voltage data are reported, and photovoltaic properties are graphed 
and discussed, noting that recombination centers are expected to be 
eliminated with further optimization of the ZnO layer. The cells had 
a 6.6% efficiency and series resistance of 30 ohms. M.S.K. 

A82-12822 Photoelectrochemical behaviour of CdS/ 

Nal.3.3NH3 /liquid sodium iodide ammoniate/ junctions - Utilization 
in solar energy conversion. D. Guyomard, M. Herlem (Paris, Ecole 
Superieure de Physique et de Chimie Industrielles, Pans, France), R. 
Heindl (CNRS, Laboratoire d'Etude des Materiaux par des Tech- 
niques Avancfes, Meudon, Hauts-de-Seine, France), and J.-L, Scul- 
fort (CNRS, Laboratoire d'Electrochimie Interfaciale, Meudon, 
Hauts-de-Seine, France). So/ar Ce//s, vol 4, Sept 1981, p. 157-167. 
26 refs. Direction des Recherches, Etudes et Techniques Contract 
No 79-1210. 

A liquid Nal.3.3NH3 solution was used as the medium in a 
photoelectrochemical cell to stabilize the working of CdS photo- 
anodes and results are reported The reference voltage of in situ 
Ag-Ag(plus) electrodes in the Nal.3 3NH3 solution is 0.27 V. The 
(»S samples were polished with diamond paste, rinsed in distilled 
water, and etched with HCI; ohmic contacts were formed on the 
backs with an evaporated gold and indium coating. Cyclic voltamme- 
try was used to measure the electroactivity range, and a depletion 
layer was determined to exist in the space charge layer when an 
anodic current was found with reverse bias. High sensitivity to 
daylight was found, and this is attributed to the etching treatment 
and reactions to bulk energy levels. The addition of iodine to the 
solution was found to stabilize the photocurrent with a simultaneous 
rise in acidity, the iodine eventually vanishes unless the NH4(plus) is 
above 0.5 M or when the pH is near zero. An overall efficiency of 2 
percent is noted, and the stabilization due to iodine presence resulted 
in cell operation for over a month. M S.K. 

A82-12823 A practical method of analysis of the current- 

voltage characteristics of solar cells. J. P. Charles (Tunis, Ecole 
Nationale d'Ingenieurs, Tunis, Tunisia), M. Abdelkrim, Y. H. Muoy 
(Faculte des Sciences, Tunis, Tunisia), and P. Miaihe (Ecole Normale 
Superieure, Dakar, Senegal). Solar Cells, vol. 4, Sept. 1981, p. 
169-178. 15 refs. 

A numerical method suitable for use with a programmable 
calculator is developed for determining the current-voltage (I-V) 
equation parameters of a solar cell driven as a generator only. The 
exact magnitude of the photocurrent is found and the fill factor is 
deduced. High and low quality Si solar cells were studied under 
illumination from a 12 V lamp in AMI conditions. I-V curves are 
plotted for varying diode quality factors and the fill factors were 
analytically examined. Series resistance, shunt resistance, photo- 
current, series current, and diode quality factors were calculated 
from the experimental data of the fourth quadrant characteristic for 
an ideal cell and results are diagrammed with performance data from 
the test cells. A flow chart is provided for the operations of the 
program. The quality factor is found to be dominant, unless 
significant output losses are encountered, and then series and shunt 
resistances gain effect. M.S.K. 

A82-12824 V205-Si photovoltaic cells. J. Gobrecht, R. 

Nottenburg, K. Chewey, and S. Wagner (Solar Energy Research 
Institute, Golden, CO). Solar Cells, vol. 4, Sept. 1981, p. 179-186. 13 
refs. 

The results of experimentation of the preparation of V205 films 
for solar cells is presented. The V205 films were prepared in three 
ways (1) a powder was annealed directly on a Si wafer; (2) 0.02 M 
solutions of V205 in 5N HCI were applied directly with a dropper; 
and (3) the solution was misted on substrates heated to about 200 C. 
I-V characteristics, film resistivities, and C-V measurements were 
made under AMI conditions, and the use of a forming gas was found 
to decrease the sheet resistivity. Evidence was found for an 
interfacial barrier and Auger electron spectroscopy indicated the 
presence of a silicon rich oxide layer, but the thickness was not 
determined. A reaction of V205 with Si was demonstrated at 
different formation temperatures. Adding a dopant such as H2 
annealing at 600 C lowered the interface resistance from 1 k-ohm/cm 
to 2 ohm/cm; however, increasing the barrier conductance did not 
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increase either the short circuit current or open circuit voltage, 
factors which yet preclude practical use of the V205-Si cell. M.S.K. 

A82-12825 Temperature dependence of the short-circuit 

current in MIS solar cells. S. K. Krawczyk, A. Jakubowski, and M. 
Zurawska (Warszawa, Politechnika, Warsaw, Poland). So/ar Ce//s, vol. 
4, Sept. 1981, p. 187-194. 14 refs. 

A theoretical study of the temperature dependence of the 
short-circuit current (Isc) in MIS solar cells, particularly Al-Si02 - 
p-Si, is presented. A current flow model is developed, assuming a 
small potential drop across the dielectric layer, no fast surface states 
at the S1-S1O2 interface, and device thickness much larger than the 
minority carrier diffusion length Negligible senes resistance and 
shunt conductance, and no temperature dependence by either the 
energy gaps in Si or Si02, or the minority carrier lifetime, or the 
absorption coefficient were also assumed The behavior of Isc as a 
function of temperature is explained by a displacement of the 
quasi-Fermi levels at the semiconductor surface, and changes in Isc 
are caused by increase in the recombination and diffusion currents 
with increasing temperature. Fabrication procedures for the MIS cells 
are provided. It is noted that the effective dielectric thickness is 
different from the measured dielectric thickness, and further work is 
indicated to determine the effect of oxidation conditions on this 
thickness. M.S.K. 

A82-12949 High-temperature solar central receivers. A. C. 

Skinrood (Sandia National Laboratory, Livermore, CA). Sunworld, 
vol. 5, July 1981, p. 97-104. 

Designs and concepts for solar central receiver thermal power 
plants are reviewed. Concentrations of over 1,000 suns are now 
possible, and seven prototype plants, producing from 1-10 MWe, are 
close to completion, employing cavity and external receiver con- 
figurations. Heat transfer fluids are discussed, noting that the 
water/steam cycle is emerging as the dominant mode, liquid sodium 
IS benefitting from extensive testing for nuclear power plants, molten 
salt provides thermal storage at $10-30/kWt-hr; high temperature gas 
systems (815 C) can be applied for gypsum board drying and NH3 
production. Heliostats are all of a steel/glass configuration and 
require mass production to become economical. Thermal storage 
systems, applications for repowering in conjunction with conven- 
tional power plants, and cogeneration for electricity/process heat are 
examined, and power costs are projected to match those of coal if 
the central receiver construction costs can be halved. D.H.K. 

A82-129S0 Solar perspectives - Israel, solar pond ir>- 

novator. S. Winsberg. Sunworld, vol 5, July 1981, p 122-125 

Existing and planned solar pond electricity producing power 
plants in Israel and California are discussed. Salt ponds, with salinity 
increasing with depth, are coupled with low temperature, organic 
working fluid Rankine cycle engines to form self-storage, nonpol- 
luting, electric plants. Average pond thermal gradients range from 25 
C surface to 90 C at the bottom; 160 GW of potential power have 
been projected as currently available from existing natural solar 
ponds from a partial survey of 14 countries The largest installation 
to date has a 220 kW output, and a 5 MW plant is scheduled for 
completion in 1983. Efficiencies of 10% and a cost of $2,000/kW for 
a 40 MW plant are projected, a cost which is comparable to that of 
conventional plants. The 40 MW plant is an optimized design, 
allowing for modular plant additions to increase capacity. D.H.K. 

A82-1 3083 The effect of non-Markovian cloud patterns on 

the design of a regulator for a solar-powered boiler. D D. Sworder 
(California, University, La Jolla, CA) and K. L. Zondervan (Aero- 
sjiace Corp., Guidance and Control Div., El Segundo, CA). In: Joint 
Automatic Control Conference, Charlottesville, VA, June 17-19, 
1981, Proceedings. Volume 1. New York, Ameri- 

can Institute of Chemical Engineers, 1981. 2 p. (WA-3F). NSF Grant 
No. ECS-80-80-03547, Contract No. DE-AC03-78ET-20517. 

This paper provides the regulator synthesis equations for the 
steam temperature regulator in a solar-powered boiler. The primary 
source of disturbance is produced by the motion of clouds across the 
field of mirrors which focus solar energy on the boilers. To permit 
flexibility in describing a variety of cloud conditions, the cloud 
model is non-Markov. (Author) 


A82-13199 Oxide optimization at the p-Si/aqueous elec- 

trolyte interface. H. J. Lewerenz, M. Lubke (Max-Planck-Gesellschaft 
zur Forderung der Wissenschaften, Fritz-Haber-lnstitut, Berlin, West 
Germany), K. J. Bachmann (North Carolina State University, 
Raleigh, NO, and S. Menezes (Bell Telephone Laboratories, Inc., 
Murray Hill, NJ). Applied Physics fetters, vol. 39, Nov. 15, 1981, p. 
798-800. 22 refs. 

A combination of surface chemical and voltammetric treatments 
have been used to optimize the stability and performance of 
j>Si/v(2+)-v(3-r)4MHCI/C solar cells. B-doped Si electrodes exposing 
a (100) face to the electrolyte, a spectroscopically pure C counter- 
electrode and a saturated calomel electrode were used in a 
3-electrode potentiostatic arrangement A [rower conversion efficien- 
cy of 6.1% under 60-mW/cm sq illumination was recorded S.C.S. 

A82-13200 Thin-film gallium arsenide homojunction tolar 

cells. S. S Chu, T. L. Chu, F. S. Zhang, L. Book, and J. M. Yu 
(Southern Methodist University, Dallas, TX). Applied Physics Let- 
ters, vol. 39, Nov. 15, 1981, p. 803-805. 5 refs. Contract No. 
X50-9002-3. 

Thin film homojunction GaAs solar cells of p(+)/n/n(+) configu- 
ration were deposited on tungsten-coated graphic substrates by the 
reaction of gallium, hydrogen chloride, and arsine containing 
approriate dopants Solar cells with an area of 8 cm sq and an AMI 
efficiency of about 7% were produced. The observed low fill factor is 
caused by grain boundary shunting and high series resistance. The 
cells are characterized by dark and illuminated current voltage and 
quantum efficiency measurements. S.C.S. 

A82-13284 Chromatic aberration effect on solar energy 

systems using Fresnel lenses. E Lorenzo (Madrid, Universidad 
Politecnica, Madrid, Spain) Applied Optics, vo\ 20, Nov 1, 1981,p. 
3729-3732 12 refs 

A82-13285 Luminescent solar concentrators. II - Experi- 

mental and theoretical analysis of their possible efficiencies. J S. 
Batchelder, T. Cole (California Institute of Technology, Pasadena, 
CA), and A H. Zewail. Applied Optics, vol 20, Nov, 1, 1981, p. 
3733-3754. 12 refs. Research supported by the U.S. Department of 
Energy and ARCO Solar, Inc 

Experimental techniques are developed to determine the appli- 
cability of a particular luminescing center for use in a luminescent 
solar concentrator (LSC). The relevant steady-state characteristics of 
eighteen common organic laser dyes are given. The relative spectral 
homogeneity of such dyes are shown to depend upon the surround- 
ing material using narrowband laser excitation. Three independent 
techniques for measuring self-absorption rates were developed, these 
are time-resolved emission, steady-state polarization anisotropy, and 
spectral convolution. Preliminary dye degradation and prototype 
efficiency measurements are included. Finally, simple relationships 
are given relating the efficiency and gam of an LSC to key 
spectroscopic parameters of its constituents (Author) 

A82-13713 t Investigation of the possibility of using inex- 

pensive concentrating systems in the modules of a photoelectric 
station (K issledovaniiu vozmozhnosti ispol'zovaniia deshevykh 
kontsentriruiushchikh sistem v moduliakh fotoelektricheskoi starv 
tsii). F. A. Akhmedov, Sh. Z. Mirtursunov, and R. A. Muminov 
(Akademiia Nauk Uzbekskoi SSR, Fiziko-Tekhnicheskii Institut, 
Tashkent, Uzbek SSR). Geliotekhnika, no. 4, 1981, p. 10-13. In 
Russian. 

The use of various types of inexpensive concentrators in a rolar 
power station with GaAs-AI(x)Ga(1-x)As cells and single-axis sun 
tracking is discussed. An analysis is presented of the dependence of 
the total efficiency of a module on the level of concentration, and of 
the distribution of radiation intensity in the focal plane for various 
types of concentration. B.J. 

A82-13715 t Analysis of the optical characteristics of solar 
collectors (Analiz opticheskikh kharakteristik solnechnogo kollek- 
tora). 0. S. Popel', S. E. Frid, and E. E. Shpil’rain (Akademiia Nauk 
SSSR, Institut Vysokikh Temperatur, Moscow, USSR). Geliotekhni- 
ka, no. 4, 1981, p. 27-32. 5 refs. In Russian. 

The influence of the optical characteristics of a collector on its 
efficiency is investigated. It is shown that the optical thickness of the 
transparent coating has the determining influence on the maximum 
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efficiency of the collector. The effects of solar-radiation incidence 
angle, dust contamination, and shadowing on the efficiency of the 
collector are also examined. B.J. 

A82-13716 t Production and certain properties of photo- 
electric cells based on silicon epitaxial structures (Poluchenie i 
nekotorye svoistva fotoelektricheskikh preobrazovatelei na osnove 
epitaksial’nykh struktur kremniia). M. S. Saidov, B. M. Abdurakhma- 
nov. R. Aliev, and V. P. Chirva (Akademiia Nauk Uzbekskoi SSR, 
Institut Elektroniki, Tashkent, Uzbek SSR). Celiotekhnika, no. 4, 
1981, p. 33-38. 8 refs. In Russian. 

The feasibility of using silicon epitaxial structures of p(+)-n. 
n(+)-p, and p-p(+) types as photoelectric-cell materials is evaluated. 
The basic characteristics of such cells are investigated, including 
volt-ampere, load, and spectral characteristics, and the dependence of 
these characteristics on temperature and illumination intensity. It is 
concluded that such epitaxial structures can be successfully used as 
solar-cell materials. B.J. 

A82-13717 t System of tolerances for a solar-tower power 
station (Sistema dopuskov dlia SES bashennogo tipa). R. R. Aparisi 
and 0. I. Tepliakov (Gosudarstvennyi Nauchno-lssledovatel'skii 
Energeticheskii Institut, Moscow, USSR) Gehotekhnika, no. 4, 
1981, p 39-44. 8 refs. In Russian. 

The principles underlying the establishment of a system of 
tolerances for a solar-tower station are presented. Attention is given 
to static and dynamic tolerances and deviations for a single heliostat, 
and geometrical tolerances for a field of heliostats. B.J. 

A82-13718 t Mathematical simulation model for the opera- 
tion of the optical system of a solar power station (Matematicheskaia 
imitatsionnaia model' raboty opticheskoi sistemy SES). I. V Baum 
(Akademiia Nauk Turkmenskoi SSR, Institut Ispol'zovaniia Solnech- 
noi Energii, Turkmen SSR). Geliotekhnika. no. 4. 1981, p. 45-52. In 
Russian. 


A82-13737 Amorphous silicon bibliography - Introduc- 

tion. A. H. Mahan and J. L. Stone (Solar Energy Research Institute, 
Golden, CO). Solar Cells, vol 4, Oct. 1981, p. 205, 207-267, 
269-291 (50 ff.). 1964 refs. 

A bibliography of works about amorphous silicon is presented. 
It includes works published during the 1977-1980 period Among the 
topics covered in the papers are (1) photoelectrochemistry of 
hydrogenated amorphous silicon, (2) laser annealing of hydrogenated 
amorphous silicon, (3) electronic hopping transport in disordered 
materials, (4) tunneling in hydrogenated amorphous silicon, and (5) 
the frequency-dependent dielectric behavior of amorphous silicon 
thin films. S.C S. 

A82-13803 A new low temperature lll-V multilayer 

growth technique - Vacuum metalorganic chemical vapor deposition. 
L. M Fraas (Chevron Research Co , Richmond, CA). Journal of 
Applied Physics, vo\ 52, Nov 1981, p. 6939-6943 11 refs. 

A new technique for multilayer growth by metalorganic 
chemical vapor deposition is described. The vacuum metalorganic 
chemical vapor deposition technique combines the low-temperature 
growth capability of molecular beam epitaxy with the source 
handling system of chemical vapor deposition. The viability of the 
new technique is demonstrated by the growth of high-mobility layers 
of GaAs, GaAsd-x)P(x), and Ga|1-x)ln(x)As at 570 C. Room- 
temperature mobilities of GaAs films as high as 4990 sq cm/V sare 
obtained. Doping of both p-type and n-type films is demonstrated. 
GaAs shallow homojunction solar cells fabricated with this technique 
are described. Active-area solar cell efficiencies as high as 19.6% are 
obtained with 6 'suns' AM2 concentrated light. This multilayer 
growth technique is particulary suited to the fabrication of multi- 
color solar cells. (Author) 


A82-13804 Dependence of minority carrier diffusion 

iength on iliumination level and temperature in single crystal and 
polycrystalline Si solar cells. P. C. Mathur, R. P. Sharma, P. Saxena 
(Delhi, University, Delhi, India), and J. D. Arora (Delhi, University, 
Delhi; Hindu College, Moradabad, \r«i\a). Journal of Applied Physics, 
vol. 52, Nov. 1981, p. 6949-6953. 29 refs. 


A82-1380S Investigation, of the performance of an 

MoS2/l-/l2/C electrochemical solar cell. R. Audas and J C. Irwin 
(Simon Fraser University, Burnaby, British Columbia, Canada). 
Journal of Applied Physics, vol. 52, Nov. 1981, p. 6954-6960. 19 
refs Research supported by the British Columbia Science Council. 

The performance of an electrochemical solar cell with a single 
crystal of MoS2 in an I(-I/I2 electrolyte has been investigated. An 
efficiency greater than 5% has been obtained by carefully cleaving 
the crystal to ensure a good quality surface, and by optimizing the 
electrolyte concentration. The cell performance has been compared 
to the predictions of a phenomenological model that incorporates a 
term representing a diffusion overvoltage. Excellent agreement with 
the experimental results has been obtained with two free parameters, 
representing the shunt and series resistance of the cell. (Author) 

A82-13806 Low frequency capacitance characterizations 

on indium/x-phase of metal free phthalocyanine solar cells. Y. H 
Shing and R. O. Loutfy (Xerox Research Center of Canada, 
Mississauga, Ontario, Canada). Journal of Applied Physics, vol. 52, 
Nov. 1981, p. 6961-6964. 11 refs. Research supported by the 
National Research Council of Canada. 

A82-14001 * H Dish concentrators for solar thermal energy - 
Status and technology development. L D Jaffa (California Institute 
of Technology, Jet Propulsion Laboratory, Pasadena, CA) American 
Institute of Aeronautics and Astronautics, Terrestrial Energy Sys- 
tems Conference, 2nd, Colorado Springs, CO, Dec. 1-3, 1981, Paper 
81-2530. 11 p. 8 refs 

Comparisons are presented of point-focusing, or 'dish' solar 
concentrator system features, development status, and performance 
levels demonstrated to date. In addition to the requirements of good 
optical efficiency and high geometric concentration ratios, the most 
important future consideration in solar thermal energy dish concen- 
trator design will be the reduction of installed and lifetime costs, as 
well as the materials and labor costs of production. It is determined 
that technology development initiatives are needed in such areas as 
optical materials, design wind speeds and wind loads, structural 
configuration and materials resistance to prolonged exposure, and 
the maintenance of optical surfaces. The testing of complete 
concentrator systems, with energy-converting receivers and controls, 
IS also necessary. Both reflector and Fresnel lens concentrator 
systems are considered. O.C. 

A82-14002 * # Buffer thermal energy storage for a solar 
Brayton engine. H J. Strumpf and K P. Barr (AiResearch Manufac- 
turing Company of California, Torrance, CA) American Institute of 
Aeronautics and Astronautics, Terrestrial Energy Systems Confer- 
ence, 2nd, Colorado Springs, CO, Dec. 1-3, 1981, Paper 81-2531 . 10 
p. Contracts No NAS7-100; No. JPL-955136. 

A study has been completed on the application of latent-heat 
buffer thermal energy storage to a point-focusing solar receiver 
equipped with an air Brayton engine. To aid in the study, a computer 
program was written for complete transient/stead-state Brayton cycle 
performance. The results indicated that thermal storage can afford a 
significant decrease in the number of engine shutdowns as compared 
to operating without thermal storage. However, the number of 
shutdowns does not continuously decrease as the storage material 
weight increases. In fact, there appears to be an optimum weight for 
minimizing the number of shutdowns. (Author) 

A82-14003 * H Development, solar test, and evaluation of a 
high-temperature air receiver for point-focusing parabolic dish 
applications. E. J Hanseth (California Institute of Technology, Jet 
Propulsion Laboratory, Pasadena, CA). American Institute of Aero- 
nautics and Astronautics, Terrestrial Energy Systems Conference, 
2nd, Colorado Springs, CO, Dec. 1-3, 1981, Paper 81-2532. 8 p. 5 
refs. 

A high temperature solar receiver was fabricated and tested in 
excess of 1370 C on an 1 1 -meter-diameter test bed concentrator at 
the Jet Propulsion Laboratory Parabolic Dish Test Site, Edwards, 
California. The 60-kilowatt thermal receiver design utilizes state-of- 
th^-art silicon carbide honeycomb matrix panels to receive and 
transfer the solar energy and mullite elements for thermal buffer 
storage. Solar tests were conducted with indicated air exit tempera- 
tures ranging from 885 C (1625 F) to 1427 C (2600 F), mass flow 
rates of 75 to 105 g/sec (0.16 to 0.23 Ibm/sec), and pressures up to 
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265 kPa absolute (38 4 psia) Estimates of efficiency are 59.7% at 
1 1 20 C (2048 F) to 80.6% at 885 C (1625 F) when aperture spillage 
losses are considered separately. Results are presented which demon- 
strate the feasibility of this innovative receiver concept for point- 
focusing parabolic dish applications over a wide temperature range. 

(Author) 

A82-14004 I Feasibility of solar assisted ethanol produc- 

bon. M L. Flolden, A N. Shekar, and T. F. Smith (Iowa, University, 
Iowa City, lA). American Institute of Aeronautics and Astronautics, 
Terrestrial Energy Systems Conference, 2nd, Colorado Springs, CO, 
Dec 1-3, 1981, Paper 81-2533. 9 p 15 refs. Research supported by 
the Iowa Energy Policy Council and U.S. Department of Energy. 

Interest in alternative liquid fuels is growing due to the 
increasing scarcity and cost of conventional fuels. One such 
alternative is ethanol fuel. A positive energy balance associated with 
production of ethanol fuel, however, has been a point of concern. 
Utilizing 'free' solar process energy can displace non-renewable fuels 
and produce a more favorable energy balance. The purpose of this 
study IS to ascertain the feasibility of a solar assisted ethanol fuel 
production system utilizing a simulation model. System sensitivity to 
collector area, configuration, and type along with ethanol fuel 
production rate, distillation pressure and temperature, and thermal 
energy storage size are examined. (Author) 

A82-14005 * # Solar concentrator panel and gore testing in 
the JPL 25-foot space simulator. E W Dennison and M. J. Argoud 
(California Institute of Technology, Jet Propulsion Laboratory, 
Pasadena, CA). American Institute of Aeronautics and Astronautics, 
Terrestrial Energy Systems Conference, 2nd, Colorado Springs, CO, 
Dec. 1-3, 1981. Paper 8 1-2534. 7 p 

The optical imaging characteristics of parabolic solar concentra- 
tor panels (or gores) have been measured using the optical beam of 
the JPL 25-foot space simulator. The simulator optical beam has 
been characterized, and the virtual source position and size have been 
determined. These data were used to define the optical test 
geometry. The point source image size and focal length have been 
determined for several panels. A flux distribution of a typical solar 
concentrator has been estimated from these data Aperture photo- 
graphs of the panels were used to determine the magnitude and 
characteristics of the reflecting surface errors. This measurement 
technique has proven to be highly successful at determining the 
optical characteristics of solar concentrator panels. (Author) 

A82-14013 H Solar thermal cost goals - Implementing a 
methodology for assessing break-even value and market potential. W. 
E. Fraize and J. Gordon (Mitre Corp., McLean, VA). American 
Institute of Aeronautics and Astronautics, Terrestrial Energy Sys- 
tems Conference, 2nd, Colorado Springs, CO, Dec. 1-3, 1981, Paper 
81-2550. 10 p. 5 refs. Contract No. DE-AC01-79ET-21047. 

Cost goals for solar thermal technologies are being reviewed and 
updated by the U.S. Department of Energy. This paper describes a 
methodology for determining cost goals for electric utility and 
industrial applications. The methodology consists of. (1) estimating 
break-even capital or delivered energy cost to the users: (2) 
incorporating the economic and financial analysis that may be 
employed by the potential user, and (3) relating break-even costs to 
potential market size as a basis for setting cost goals. The approach 
to cost goals presented here is not technology dependent. As a result. 
It can be applied to any emerging technology and can be used to 
develop consistent cost targets across a number of diverse technolo- 

(Author) 

A82-14014 § A method for preliminary evaluation and 
sizing of solar thermal cogeneration system applications. J. T. Ator 
(Aerospace Corp., Energy and Resources Div.', El Segundo, CA) 
American Institute of Aeronautics and Astronautics, Terrestrial 
Energy Systems Conference, 2nd, Colorado Springs, CO, Dec. 1-3, 
198 1, Paper 8 1-255 1 1 4 p. 20 refs. 

A simplified system model has been found helpful in evaluating 
proposed solar cogeneration applications. The necessary data base 
includes mean daily insolation and average daily loads for each 
month. A combination of direct and stored solar thermal energy, 
purchased power, and heat energy derived from organic fuels is 
included in the modeling to ensure 24-hour effectiveness in meeting 


all thermal and electrical loads The effect of varying collector field 
size on total annual displacement of fossil energy is determined 
without the complexity of hour-by-hour simulation. An application 
to a hypothetical large military base is presented to illustrate the 
method. (Author) 

A82-14015 * § Use of ceramics in point-focus solar receivers. 
R. H. Smoak and A. A. Kudirka (California Institute of Technology, 
Jet Propulsion Laboratory, Applied Mechanics Div., Pasadena, CA). 
American Institute of Aeronautics and Astronautics, Terrestrial 
Energy Systems Conference, 2nd, Colorado Springs, CO, Dec. 1-3, 
1981, Paper 81-2552. 10 p. 16 refs. Research sponsored by the U.S. 
Department of Energy and NASA. 

One of the research and development efforts in the Solar 
Thermal Energy Systems Project at the Jet Propulsion Laboratory 
has been focused on application of ceramic components for advanced 
point-focus solar receivers. The impetus for this effort is a need for 
high efficiency, low cost solar receivers which operate in a 
temperature regime where use of metal components is impractical. 
The current status of the work on evaluation of ceramic components 
at JPL and elsewhere Is outlined and areas where lack of knowledge 
is currently slowing application of ceramics are discussed. Future 
developments of ceramic processing technology and reliability 
assurance methodology should ojsen up applications for the jsoint- 
focus solar concentrator system in fuels and chemicals production, in 
thermochemical energy transport and storage, in detoxification of 
hazardous materials and in high temperature process heat as well as 
for electric power generation. (Author) 


A82-14405 A simplified method for direct calculation of 

the annual load fraction of solar systems for space heating. M. M. 
Hawas and M. R Abou-Zeid (Garyounis, University, Benghazi, 
\-\bya). Energy (UK), vol. 6, Sept. 1981, p. 933-943 11 refs. 

A82-14406 Thermal analysis of three zone solar pond. M. 

S. Sodha, N. D. Kaushik, and S. K. Rao (Indian Institute of 
Technology, New Delhi, India). International Journal of Energy 
Research, vol. 5, Oct.-Dec. 1981, p. 321-340. 20 refs. 

A periodic analysis of a three zone solar pond as a solar collector 
and a heat storage medium is presented. The pond is modelled as 
having an upjjer convective zone, a middle nonconvective layer, and a 
lower convective zone. The walls are insulated, and the bottom is 
blackened, and salt concentrates in the middle zone, with increasing 
density downwards. Solar short wave radiation passes through to the 
bottom and is absorbed, while IR rays penetrate only a few cm. Six 
harmonics are used as a representation of the periodic variation of 
atmospheric temjjerature and solar intensity. The Fourier heat 
conduction equation for the nonconvective region is solved explicit- 
ly, and the convective heat and m^ flux through the pond is 
accounted for. Reflective losses and radiation attenuation with depth 
are approximated by use of an effective extinction coefficient. 
Numerical results are obtained which indicate an increase of 
efficiency with temjaerature, leveling off at 5% at a collection 
temperature of 90 C. M.S.K. 

A82-14445 Contributions of space reflector technology to 

food production, local weather manipulation and energy supply, 
1985-2020. K. A Ehricke (Space Global Co., La Jolla, CA). British 
Interplanetary Society, Journal (Space Technology), vol. 34, Dec. 
1981, p. 511-518. 

The parameters and uses of orbital space reflectors to redirect 
measured amounts of solar radiation to selected areas of the earth are 
discussed. Two systems, Lunetta - night illumination, and Soletta - 
solar level irradiation, are considered, noting that solar level 
reflectance is over a thousand times brighter than moonlight. 
Optimized orbits, reflective angles, and mirrored surfaces are 
explored for controlling the image size and location. Soletta 
applications are envisioned for weather modification, as a source of 
night time power for electrical generation, and to enhance biomass 
growth; Lunetta reflectors may be used for urban, polar, and rural 
illumination, and as a light source for disaster and rescue operations. 
A prototype Lunetta would have a 1,860 sq km area, with full scale 
models ranging from 18 to 50 times larger. D.H.K. 
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A82-14446 A technological approach towards future large 

solar arrays. 6. Goergens (Space and New Technologies, Wedel, West 
Germany). British interplanetary Society, Journal (Space Technolo- 
gy), vol 34, Dec. 1981, p. 519-526. 5 refs. 

Developmental strategies for large solar arrays for future space 
missions are described, noting that enlargements for the near term 
will be dependent on the ability to interface with the Shuttle. 
Spacelab missions, currently scheduled for seven days duration, 
could be extended to 30-90 days if power was available. Hi^er cell 
efficiencies, deployable blanket technology, space based mass pro- 
duction of solar cells, and capabilities to handle high voltages are 
listed as priorities for solar cell development. A comparison is made 
between technologies for solar and terrestrial solar cells, and mention 
IS made of 1(W micron thick cells, 5 x 5 sq cm cells, back field cells, 
and back reflective surface cells for space applications. A 50 kW 
array with foldable deployment, high voltage technology, and the 
success of welded cells are outlined. D.H.K. 

A82-14667 Gallium-arsenic-antimony heterojunction pho- 

tocells. V. M. Andreev, N. S. Zimogorova, 0. 0. Ivent'eva, V. I. 
Myrzin, and S. P. Troshkov. (Pis'ma v Zhurnal Tskhnicheskoi Fiziki, 
vol. 7, Feb. 12, 1981, p. (Sl-ISh.) Soviet Technical Physics Letters, 
vol 7, Feb. 1981, p. 56, 57 8 refs. Translation. 

A study of heterojunction solar cells with a narrow-gap 
GaAsd-x)Sb(x) layer and a wide-gap GaAs window is reported. 
Photocurrent spectra of these heterojunction structures is presented. 
The attainment of reverse breakdown voltages of 25-30 V in the 
diodes shows that it is possible to produce structures in which the 
lattice mismatch of the substrate and the narrow-gap layer will have a 
minimal effect on the properties of the p-n junction. B J. 

A82-14846 f) Optimization of flow passage geometry for 

air-heating, plate-type solar collectors. K. G. T. Hollands and E. C. 
Shewen (Waterloo, University, Waterloo, Ontario, Canada). ASMS, 
Transactions, Journal of Solar Energy Engineering, vol. 103, Nov. 
1981, p. 323-330. 11 refs. National Research Council of Canada 
Contract No. 125031155-7-4409. 

Rectangular and triangular duct air flow solar collectors are 
analyzed to determine the optimum configuration for the flow 
passages. The pressure drop and mass flow rates are assumed to be 
specified values, and a uniform heat flux boundary condition 1$ used 
to define the upper surface. A model for heat transfer in a flow in an 
infinite passage is considered, and it is shown that once the channel 
length is chosen, all other terms become fixed. The forced convective 
heat transfer is found to depend on the length of the channel in the 
collector. A design for a short-path collector is presented, where 
manifolds constrain air flow to half of the collector width in any one 
passage, and a lower limit to passage width is obtained as 2 mm. The 
V-groove collector offers higher efficiencies than the flat plate-type 
by 7-12% m and the optimal flow length is found at 0.5 m minimum. 

D H.K. 

A82-14847 § Material property data and their use in design 
and analysis for an elevated temperature solar code. I. Berman 
(Foster Wheeler Development Corp., Livingston, NJ). ASME, Trans- 
actions, Journal of Solar Energy Engineering, vol. 103, Nov. 1981, p. 
345-350. 20 refs. 

Specific properties of the materials, temperatures, and operating 
parameters for elevated temperature solar thermal power plants are 
considered as a basis for developing standards of implementation. 
Physical and mechanical properties such as thermal conductivity, 
elastic modulus, expansion, strength, and creep are discussed and 
recommendations for ASME Code I and III materials are cited where 
feasible. Inelastic behavior tests involving beam bending, pipe 
ratcheting, torsion-torsion tests, and axial cyclic tests of various 
stainless steel specimens and Incoloy 800 material are reported. 
Peculiarities of problems for solar applications are noted to be a lack 
of information of basic material behavior due to the low amount of 
actual operational experience, a large number of transient tempera- 
ture cycles, and primary creep. D.H.K. 

A82-15006 # Silicon and gallium arsenide photovoltaic cells 
- Models for the functioning, experimentation, and application to 
concentrating collectors (Les cellules photovoltaiques au silicium et i 
I'arseniure da gallium - Modules de fonctionnement, experimentation 


et application aux gSnfateurs sous concentration). F. Therez. 
Toulouse III, Universite, Docteur d' Etat Thesis, 1980. 198 p. 68 
refs. In French. 

Theoretical and experimental studies are reported for the use of 
Si and GaAs monocrystalline solar cells in concentrator configura- 
tions. Behavior of the cells' structures are examined, and homojunc- 
tion (HJ) and heterojunction (HTJ) cells are explored for the effects 
on the electrical properties caused by larger sizing. Analytical models 
are developed to show that diffusion and conduction are the 
pertinent mechanisms for current-voltage characteristics of HJ and 
HTJ cells, and concepts of Auger recombination and reduction of the 
width of the forbidden band are introduced. A numerical model is 
presented for optimization of nonconcentrating systems, and a 
two-dimensional study is made of concentrating systems to establish 
a design for the cover of the concentrator. Finally, bicolor cells 
involving the bonding of Si and GaAs cells are considered, with 
efficiencies provided based on relations to monolithic and multispec- 
tral cells. M.S.K. 

A82-15111 Sputtered thin film electrodes for photoeleo- 

troehemical cells. A. A. Soliman and H. J. J. Seguin (Alberta, 
University, Edmonton, Canada). Canadian Journal of Physics, vol. 
59, Nov. 1981, p. 1674-1679. 14 refs. Research supported by the 
Natural Sciences and Engineering Research Council of Canada and 
Imperial Oil Corp. 

Semiconducting Ti02 film photoelectrodes were prepared by dc 
sputtering from a simple hot pressed Ti02 powder target. To make 
the target semiconducting, it was first heated in a hydrogen 
atmosphere. Films so produced on heated glass substrates were 
polycrystalline and strongly adhered to the substrates. When tested 
for photoelectrolysis, these films were chemically stable and did not 
exhibit any photodecomposition. The spectral response was inves- 
tigated and a main absorption edge at about 400 nm was obtained. 
The technique appears attractive for inexpensive large scale produc- 
tion of photoelectrodes for solar-hydrogen conversion. (Author) 

A82-15112 Current-voltage characteriitics of 

samiconductor-alactrolyta junction solar cells. F. El Guibaly and K. 
Colbow (Simon Fraser University, Vancouver, Canada). Canadian 
Journal of Physics, vol. 59, Nov. 1981, p. 1682-1685. 15 refs. 

An improved model for the semiconductor-electrolyte solar cell 
IS discussed. Charge transfer kinetics, surface recombination, recom- 
bination in the quasi neutral region and in the depletion region, as 
well as the series and shunt resistance of the cell are included in the 
model. It is shown that the surface transfer velocity of minority 
carriers across the semiconductor-electrolyte interface affects pri- 
marily the open circuit voltage, the fill factor and power conversion 
efficiency, and only to a lesser degree the short circuit current. As is 
the case with nonelectrolyte solid state cells, the series resistance of 
the electrochemical cell reduces the fill factor and the conversion 
efficiency, while the shunt resistance reduces the open circuit voltage 
of the cell m addition to reducing the fill factor and the power 
conversion efficiency. (Author) 

A82-15439 Colloidally deposited high-temjierature tolar 

selective surfaces. J. J. Zybert and D. R. McKenzie (Sydney, 
University, Sydney, AustraWa). Applied Optics, vol. 20, Dec. 1, 1981, 
p. 4051-4053. 11 refs. 

Thin, colloidally deposited coatings with uniform thickness for 
solar selective surfaces are described. A 200 nm Cu film was 
deposited on glass by vacuum evaporation in an electron beam 
coating chamtier. A second layer of colloidally suspended Si and C 
was deposited by slowly withdrawing the copper-coated substrate 
from the colloidal dispersion; uniform thicknesses of 200 and 480 
nm were obtained. Reflectance was in the 1-1.5 micron region and 
emittance (highest for thickest coatings) levelled off after baking at 
400 C. The film withstood 600 C temperatures for 200 with no loss 
in absorptance, compared to a 2% loss after 500 C for 100 hr for 
both vacuum evaporated cermets and sputter deposited titanium 
silicide coatings. Further improvements are predicted by the use of 
colloids with higher volume fractions of silica and lower concentra- 
tions of carbon. M.S.K. 

A82-15441 An analytical model for high-low-emitter 

/HLE/ tolar celts in concentrated sunlight W.-Z. Shen and C.-Y. Wu 
(National Chiao Tung University, Hsinchu, Republic of China). 
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Solid-State Electronics, vol. 24, Nov. 1981, p. 1025-1037. 21 refs. 
Research supported by the National Science Council of the Republic 
of China. 

A current-voltage characteristic is derived for the high-low 
emitter solar cell in concentrated sunlight. For high-level injection, 
the ambipolar approach is used to yield the complete information of 
the low emitter concentration region, including the ohmic drop, the 
Dember voltage, the minority carrier current density, the minority- 
carrier distribution, and the electric field distribution. High doping 
effects including Auger recombination and bandgap narrowing are 
considered. The dependences of short-circuit current, open-circuit 
voltage, fill factor, and conversion efficiency on the variations of the 
geometrical dimensions and material parameters are discussed in 
detail for silicon single crystal materials. It is shown that the 
maximum conversion efficiency of 22% at 100 suns (AMO) can be 
obtained for silicon high-low emitter solar cell. (Author) 

A82- 15442 A pinhole model for metal-insulator- 

semiconductor solar cells. A. Rothwarf (Drexel University, Phila- 
delphia, PA) and I. Pereyra (Delaware, University, Newark, DE). 
Solid-State Electronics, vol. 24, Nov. 1981, p. 1067-1070. 22 refs. 
Contract No. DE-AC01-79ET-231 07-01. 

Based upon a consideration of the standard theory of MIS solar 
cells and the experimental results on such devices, the concept of 
tunneling through the thin insulating layer as the controlling 
mechanism is rejected. In place of the tunneling mechanism the 
concept of parallel Schottky diodes through pinholes in the insulator 
IS proposed. The mathematical formulation fits this proposal. The 
characteristics and limits of efficiency expected for such a pinhole 
MIS are explored and found to be in good accord with existing 
results on experimental diodes. The equations needed to specify the 
density and size of the pinholes needed for optimal efficiency are 
formulated but not solved. A suggestion to test the hypothesis by 
artificially producing pinhole devices is proposed. (Author) 

A82-1S444 Effect of junction depth on the performance 

of a diffused n/-t-/p silicon solar cell. P. C. Ohanasekaran and 6. S. V. 
Gopalam (Indian Institute of Technology, Madras, India). Solid-State 
Electronics, vol. 24, Dec. 1981, p. 1077-1080. 17 refs. 

A82-15447 Theory of back surface field silicon solar cells. 

S R. Dhariwal (Government College, Ajmer, India) and A. P. 
Kulshreshtha (Indian Space Research Organization, Satellite Centre, 
Bangalore, India). Solid-State Electronics, vol 24, Dec 1981, p. 
1161-1165. 12 refs. Research supported by the Department of Space 
and Space Commission. 

A theory has been developed which explains the behavior of 
back surface field (BSF) silicon solar cells with n-i-pp-t or p+nn-l- 
structure. The theory is based on the calculation of the open circuit 
voltage of a BSF cell by considering the charge neutrality condition 
with drift of both the majority and minority carriers, whereas 
previous theories have emphasized the flow of minority carriers 
alone. It is shown that the open circuit voltage of a BSF cell is almost 
independent of the base layer resistivity at high levels of injection. It 
is also shown that the enhancement of the open circuit voltage of a 
high resistivity cell is more apparent in n-fpp-f than in p-hin-f 
structure, because the former gives lower voltages in the non-BSF 
structure. V.L 

A82-15607 Bounds and exact theories for the transport 

properties of inhomogeneous media. R. C. McPhedran and G. W. 
Milton (Sydney, University, Sydney, Australia). Applied Physics A - 
Solids and Surfaces, vol. A 26, Dec. 1981, p. 207-220. 39 refs. 
Research supported by the Science Foundation for Physics. 

The reported investigation is concerned with the transjxirt 
projaerties of an inhomogeneous substance composed of two dif- 
ferent materials, the comjaosite being macroscopically homogeneous. 
The problem arises in connection with the calculation of the optical 
projrerties of cermets for solar energy applications. It is also 
important in mechanical engineering for the study of the jaroperties 
of composites. Subclasses of the problem include the scalar and the 
vector case. The investigation is mainly concerned with scalar 
problems, taking into account rigorous methods. Attention is given 
to two approaches. One approach is concerned with the calculation 


of bounds regarding the transport jjroperties. The second approach 
involves a consideration of sjpecific (leriodic structures and the exact 
solution of the transport problem. It is the principal aim of the 
investigation to demonstrate the unity of these two approaches. G.R. 

AS2-15642 t Method for calculating the unsteady tempera- 

ture conditions of the generator in a solar refrigeration system 
(Metod rascheta nestatsionamogo temperatumogo rezhima genera- 
tora solnechnoi kholodirnoi ustanovki). B. M. Achilov, V. V. 
Chugunkov, and R. M. Mirzakhodzhaev (Bukharskii Gosudarstvennyi 
Pedagogicheskii Institut, Bukhara, Uzbek SSR). Akademiia Nauk 
Uibekskoi SSR, Doklady, no. 8, 1981, p. 32-34. In Russian. 

A82-15653 Calculation of the top loss coefficient by the 

network method and applications to solar collectors. T Muneer and 
M. Hawas (University of Garyounis, Benghazi, Libya). Energy (UK), 
vol. 6. Oct. 1981, p 971-981. 10 refs. 

A technique for the analysis of radiatioii exchange between two 
parallel planes with an intervening transmitting-absorbing-reflecting 
medium is extended to include convective heat transfer in the case of 
flat-plate solar collectors. The radiation exchange between the 
absorber plate of the collector and the sky is analyzed by a network 
method. Two network elements represent the surface and space 
resistances, which model the exchange of radiant energy between any 
two surfaces The heat flow in each branch of the network is 
determined by application of Kirchhoff's Law to the circuit with the 
algebraic sum of the currents at each node set at zero A flow chart is 
provided for the solution of the network, and radiosities and emissive 
powers are found for various plastic and glass covers including all 
paths of heat transfer loss. Top loss coefficients are derived and the 
method is proved reliable for calculation of the temperature of any 
cover and the heat exchange between two surfaces. M.S.K 

A82-15660 Introduction of solar energy in Saudi Arabia - 

A case study. A. I. El-Sharkawy (King Abdulaziz University, Jeddah, 
Saudi Arabia), A. A. Husseiny, and R. Kenarangui (Iowa State 
University of Science and Technology, Ames, lA) Journal of 
Engineering and Applied Sciences, vol. 1, no. 1, 1981, p. 41-55. 5 
refs. 

Policies for the introduction of solar energy in Saudi Arabia are 
examined. Differentiation is made between areas of low density 
(nomadic) and high density (urban) population. Five strategies are 
considered which encompass the evolution from overall dependence 
on fossil fuel to a total energy system solely based on solar energy. 
Use IS made of the multiattribute utility theory in the decision 
analysis of the various strategies. (Author) 

A82-15666 A solar heating system with annual storage. F. 

Lazzari and G. Raffellini (Bologna, Universita, Bologna, Italy). 
International Journal of Ambient Energy, vol 2, July 1981, p. 
141-149. 

A solar heated house with long term storage capability, built in 
Trento, Italy, is described. The one story house was built from 
modular components and has a total heated volume of 1130 cu m. 
Flat plate solar collectors with a water-antifreeze medium are located 
beneath the lawn, and six cylindrical underground tanks holding 130 
cu m of water heated by thermal energy from the collectors are 
situated under the garden. The house walls have an 8 cm cavity filled 
with 5 cm of formaldehyde foam, yielding a heat transmission (U) of 
0 37 W/sq m/deg C. The roof and ceilings are insulated with 
fiberglass and concrete, producing U-values of 0.46 W/sq m/deg C 
and 0.57 W/sq m/deg C, respectively. Heat pumps using 6 kW move 
thermal energy between the house and the tanks. Direct hot water 
heating occurs in the summer, and direct home heating when the 
stored water temperature exceeds 32 C. A computer model was 
developed which traces the annual heat flow and it is shown that the 
system supplies all heating requirements for the house, with electrical 
requirements equal to 20 percent of the annual house needs. M.S.K 

A82-15903 * Towards a high-temperature solar electric con- 

verter. G. J. Dunning and A. J. Palmer (Hughes Research Labora- 
tories. Malibu, CA). Journal of Applied Physics, vol. 52, Dec. 1981, 
p. 7086-7091. 10 refs. Contract No. N/\S2-10001. 

The concept of an ultrahigh-temperature solar electric heat- 
engine converter is examined in which an alkali plasma would serve 
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as both the high-temperature collector of solar radiation and as the 
working fluid for a high-temperature working cycle. The working 
cycle would be a simple magnetohydrodynamic Rankine cycle. 
Theoretical and experimental results obtained to date are sum- 
marized. These include (1) an experimental confirmation of the 
theoretical prediction that a plasma temperature of about 2800 K 
can be reached through heating cesium vapor by sunlight concen- 
trated to approximately 300 W per sq cm, and (2) the establishment 
of a theoretical model of the complete solar heated plasma 
magnetohydrodynamic cycle. V.L. 

A82-15911 A new structure for a semiconductor-insulator- 

semiconductor solar cell. K. Sen and R. S. Srivastava (D. B. S. 
College, Dehradun, \nti\a). Journal of Applied Physics, vol. 52 Dec. 
1981, p. 7309-7312. 7 refs. 

The open circuit voltage and short circuit current characteristics 
of S(p - 1 - nils, a new structure proposed for semiconductor-insulator- 
semiconductor solar cells, are calculated and compared with those of 
the S(n-i-)IS type solar cells. It is found that the theoretical 
conversion efficiency of the new structure with polycrystalline base 
IS about 30% and its open circuit voltage is of the order of 1.3 V, 
which IS much higher than for a polycrystalline S(n-i-)IS solar cell. 

V.L. 

A82-16051 Grain size dependence of the photovoltaic 

properties of solar grade polysilicon. S Kumari, N. K. Arora, and G. 
C. Jain (National Physical Laboratory of India, New Delhi, India). 
Solar Energy Materials, vol. 5. Oct. 1981, p. 383-390. 20 refs. 

The effect of gram size on the various photovoltaic and diode 
parameters of polycrystalline silicon solar cells is investigated. The 
grain size ranged from 0.3-3 mm, and the solar cells were fabricated 
on 22 mm diameter and 300 micron thick polycrystalline Si wafers 
with a resistivity of about 10 ohm cm. The solar grade polysilicon 
has an impurity concentration as high as 10 to the 16th - 10 to the 
17th/cu cm, with iron as the major impurity. The variation of 
efficiency and diffusion length with gram size was found to shift to 
higher gram size ranges m solar cells made out of solar grade poly-Si. 
This IS a result of the increased detrimental effects of gram 
boundaries in solar grade poly-Si, since the excess impurities 
segregate at the gram boundaries. A study of dark l-V characteristics 
shows that the gram boundaries do not appreciably affect bulk 
recombination, but do enhance the contribution of the space charge 
recombination J.F. 

A82-16053 Photoelectrochemical cells using polycrystal- 

line and thin film MoS2 electrodes. G. Djemal, U. Lachish, D. Cahen 
(Weizmann Institute of Science, Rehovot, Israel), and N Muller 
Solar Energy Materials, vol 5, Oct 1981, p 403-416 21 refs 
Research supported by the European Communities Energy Research 
and Development Program and U.S.-lsrael Bmational Science Foun- 
dation 

The preparation and preliminary characterization of a variety of 
photoactive polycrystalline MoS2 electrodes m polyiodide aqueous 
electrolyte are reported. The best photoresponse results were 
obtained when multicrystalline lumps were affixed to metal sub- 
strates, pressed pellets reached about 30% of the output of these 
electrodes. Thin polycrystalline films were prepared by flux anneal- 
ing of pasted films, these showed some photoresponse, which was 
improved by more than an order of magnitude if an organic polymer 
binder was used m the preparation and retained by low temperature 
annealing. These electrodes reached 50% of the output of pressed 
pellets The effect of the polymer is due to (1) orientation of the 
crystallites, and (2) shielding of some of the exposed edges from the 
solution. Prolonged use of these photoelectrodes or short use at 
higher temperatures will decrease their output, but the original 
activity can be restored by renewed low temperature annealing The 
wavelength dependence of the photoresponse of these electrodes 
shows that those using a polymer matrix approach the performance 
of single crystals most closely J.F 

A82-16054 A study of the purification process dunngthe 

elaboration by electron bombardment of polysilicon ribbons de- 
signed for photovoltaic conversion. D. Casenave, R Gauthier, and P. 
Pinard (Lyon, Institut National des Sciences Appliquees, Villeur- 


banne, Rh6ne, France). Solar Energy Materials, vol 5, Oct. 1981, p. 
417-423 10 refs Research supported by the Centre National de la 
Recherche Scientifique and Agence Nationale de Valorisation de la 
Recherche 

A method of elaboration of polysilicon ribbons for solar energy 
conversion has been developed, which uses powder as a starting 
material The method is characterized by its low energy costs, its 
high pulling rates, and its elimination of substrate contamination. 
Ribbons with small grains (of the order of 100 microns) arc obtained 
in the first melting process from the powder. The ribbons are then 
recrystallized under an electron beam, giving elaborated polycrystal- 
line samples with a columnar structure and an average thickness of 
400 microns. Electron irradiation at low pressure leads to two 
sim ulta neous processes of purification, one resulting from the 
displacement of the molten zone produced on the sample by the 
electron beam, the other operating by evaporation of impurities in 
vacuum. J.F. 

A82-16055 Solar selective properties and high temperature 

stability of CVD ZrB2. E. Randich and R. B Pettit (Sandia National 
Laboratory, Albuquerque, NM) Solar Energy Materials, vol. 5, Oct. 
1981, p. 425-435 16 refs. Contract No DE-AC-04-76DP-00789 

The aging at temperatures of 400, 500, and 6(X) C in air is 
examined for chemical vapor deposited (CVD) zirconium diboride 
(ZrB2) and zirconium diboride coatings overcoated with silicon 
nitride (Si3N4) The solar absorptance and emittance properties of 
polished CVD ZrB2 on high-density, hot-pressed ZrB2 are also 
reported Antireflection coatings of Si3N4 increased the solar 
absorption of CVD ZrB2 from initial values of 0.46-0 77 to 
0 88-0.93, while only increasing the emittance from 0 08 to 0 10. 
Aging tests show the Si3N4/ZrB2 combination, both free standing 
and on Kovar substrates, to be stable in air at 500 C for greater than 
1000 h, but at 600 C, the emittance increased after 300 h exposure. 
This slow degradation at 600 C appears to result from oxidation of 
the Si3N4 antireflection layer. J.F 

A82-160S6 Photocorrosion of strontium titanate photo- 

anodes. C W de Kreuk, JLB.de Groot (Centrale Organisatie voor 
Toegepast Natuurwetenschappelijk Onderzoek, Centraal Labora- 
torium TNO, Delft, Netherlands), and A Mackor (Centrale Orga- 
nisatie voor Toegepast Natuurwetenschappelijk Onderzoek, Orga- 
nisch Chemisch Instituut TNO, Utrecht, Netherlands) Solar Energy 
Materials, vo\ 5, Oct 1981, p 437-444 13 refs Research supported 
by VEG-Gasinstituut. 

The photocorrosion of a strontium titanate photoanode was 
studied under acidic (0.5 M H2S04), neutral (0 5 M Na2S04), and 
alkaline (1 0 M NaOH) conditions It was found that in the 0.5 Wl 
H2S04 acid medium, SrTi03 corrodes very rapidly upon band-gap 
irradiation (at a potential of 1 V) with an external bias Assuming the 
photocorrosion to be a two-hole process releasing strontium ions, the 
corrosion corresponded to 10% of the photocurrent No substantial 
corrosion was found in the dark or under open-circuit conditions In 
the neutral medium the corrosion was less severe, chipping of the 
crystal surface was observed (thickness of about 0 2-0 4 microns), 
due to the loss of strontium No substantial corrosion was found 
under alkaline conditions. J.F. 

A82-160S7 Sputter etched metal solar selective absorbing 

surfaces for high temperature thermal collectors. G L. Harding and 
M R Lake (Sydney, University, Sydney, Australia). Solar Energy 
Materials, vol 5, Oct. 1981, p. 445-464 31 refs. Research supported 
by the University of Sydney. 

Magnetron sputter etching was used to successfully texture 
copper, stainless steel, and nickel in the form of sheets (280 mm x 50 
mm) and tube (280 mm in length). The various surfaces exhibited 
absorptances in the range of 0.90 to 0.95 and emittances in the range 
of 0.10 to 0 25 at 300 K In the case of copper surface morphologies 
and solar selectivity varied with sputter etching parameters, allowing 
tailoring of selective properties Surfaces produced on stainless steel 
and nickel were less dependent on sputtering conditions. Sputter- 
etched copper surfaces were stable in vacuum at 400 C. sputter- 
etched stainless steel surfaces were stable at 500 C and deteriorated 
slowly in air at 400 C, surfaces based on nickel deteriorated slowly in 
air even at 300 C Measurements of the dependence of absorptance 
on angle of incidence show that textured specimens produced by 
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sputter etching behave similarly to a highly specular sputtered 
selective surface The magnetron sputtering techniques can also be 
extrapolated to produce solar absorbers having an axial length of 
about 2 m. J.F. 

A82-16124 Solar chemistry of metal complexes. H. B. 

Gray (California Institute of Technology, Pasadena, CA) and A. W. 
Maverick (Washington University, St. Louis, MO). Science, vol. 214, 
Dec. 11, 1981, p 1201-1205.41 refs. 

Electronic excited states of certain transition metal complexes 
undergo oxidation-reduction reactions that store chemical energy. 
Such reactions have been extensively explored for mononuclear 
complexes. Two classes of polynuclear species exhibit similar 
properties, and these complexes are now being studied as possible 
homogeneous sensitizer-catalysts for hydrogen production from 
aqueous solutions. (Author) 

A82-16127 High efficiency inversion layer solar cells on 

polycrystalline silicon by the application of silicon nitride. R. 
Schornei^and R. Hezel (E^angen-Niirnberg, Universitat, Erlangen, 
West Germany) IEEE Transactions on Electron Devices, vol. ED-28, 
Dec. 1981, p. 1466-1469. 15 refs. 

A82-16131 A method for experimental assessment of the 

shifting approximation, with application to polysilicon solar cells. J. 
A. Mazer (Harris Semiconductor, Inc., Palm Bay, PL), A. Neugro- 
schel, and F. A. Lindholm (Florida, University, Gainesville, FL). 
IEEE Transactions on Electron Devices, vol ED-28, Dec. 1981, p. 
1530-1534. 6 refs. Contract No. XS-9-8275-1 

The method makes use of the fact that, in a solar cell for which 
the shifting approximation is valid, a constant series resistance, 
independent of illumination, will cause the light and dark l-V curves 
to be symmetrically displaced with respect to the I sub SC-V sub OC 
curve. This symmetry is analyzed in detail The experimental data are 
seen as suggesting that the shifting approximation is valid and that 
the senes resistance is independent of illumination up to at least 
one-sun intensity for a variety of polysilicon solar cells in which the 
intragrain-base minority carrier diffusion length is less than or equal 
to the average gram diameter C R. 

A82-16132 K/u/-band flat-profile Si-IMPATT diodes with 

10-percent efficiency. D. Leistner and J Freyer (Munchen, Tech- 
nische Universitat, Munich, West Germany). IEEE Transactions on 
Electron Devices, vol ED-28, Dec 1981, p 1553, 1554. 8 refs. 
Research supported by the Fraunhofer Gesellschaft zur Forderung 
der angewandten Forschung. 

A82-16133 Influence of the junction area to edge area 

ratio on the open-circuit voltage of silicon solar cells. A Cuevas, J 
Eguren, E Sanchez, and M Cid (Madrid, Universidad Politecnica, 
Madrid, Spam) IEEE Transactions on Electron Devices, vol. ED-28, 
Dec 1981, P 1554, 1555. 5 rets. 

A82-16229 i Thermal performance of a solar still. M. S 

Sodha, J. K. Nayak, G. N. Tiwari (Indian Institute of Technology, 
New Delhi, India), and U. S\ngY\. Journal of Energy, vol 5, Nov.-Dee. 
1981, p. 331-336. 19 refs. 

A simple periodic analysis of a basin-type solar still (both single 
as well as double), mounted on a stand, has been presented. The 
effect of dye injected into the water of a single-basin still has been 
explained. Numerical calculations have been carried out using 
jaarameters corresponding to stills with which experiments have been 
carried out at the Indian Institute of Technology, Delhi. It is found 
that the present theory quite satisfactorily explains the thermal 
performance of basin-type solar stills. (Author) 

A82-16247 An integrating sphere based on absolute 

method for measuring solar absorptance. X. Ge (China University of 
Science and Technology, Hefei, People's Republic of China) and Y. 
Peng (Chinese Academy of Sciences, Shanghai Institute of Ceramics, 
Shanghai, People's Republic of China) Engineering Thermophysics 
in China, vol. 1, Oct.-Dec. 1981, p. 347-366. 32 refs. Translation. 

In this paper, an integrating sphere for measuring solar absorp- 
tance IS described. Its characteristics are (1) it is an absolute 


method, (2) it can be used to measure the directional-hemispherical 
reflectance for various incidence angles; (3) the samples to be 
measured may be specular, diffuse or specular-diffuse reflecting 
surfaces. Theoretical analyses are carried out for this integrating 
sphere and the measured data of reflectance of the MgO, vacuum- 
vaporized aluminum mirror film and other surfaces are presented. 

(Author) 

A82-16249 Natural convection in air layers at various 

aspect ratios and angles of inclinatioa D Luo and L. Han (Qmghua 
University, Beijing, People's Republic of China). Engineering Ther- 
mophysics in China, vol. 1. Oct.-Dec. 1981, p. 385-397. 17 refs. 
Translation. 

The results of an experimental investigation of natural convec- 
tion in air layers at various aspect ratios and angles are presented. 
The Rayleigh numbers range from subcritical to 1,000,000; the angle 
of inclination, measured from the horizontal, ranges from 0 to 90 
deg. From an analysis of the physical model and the experimental 
measurements, several experimental nondimensional formulas are 
proposed. Special attention is given to the influence of the aspect 
ratio on heat transfer. The influence is found to differ with the range 
of the aspect ratio, being more pronounced in the range of low 
aspect ratios. The applicability of the recommended relationships to 
the design of solar collectors is stressed. C. R. 

A82-16469 Effects of heat treatment on epitaxial silicon 

solar cells on metallurgical silicon substrates. T L Chu, S. S. Chu 
(Southern Methodist University, Dallas, TX), L. L. Kazmerski, R 
Whitney (Solar Energy Research Institute, Golden, CO), C. L Lin, 
and R. M. Davis (Poly Solar, Inc., Garland, TX). Solar Cells, vol. 5, 
Dec. 1981, p. 29-38. 7 refs Contract No. XZ-0-9192-1. 

A preparation of acid extracted metallurgical grade silicon as a 
large-grain substrate for solar cells is described. Metallic impurities 
which normally accumulate on the grain boundaries of pulverized Si 
were removed by 400 hr of aqua regia refluxing Secondary ion mass 
spectrometry (SIMS) revealed that aluminum and iron concentra- 
tions were significantly reduced, and the Si was made into sheets by 
unidirectional solidification on an RF-heated graphite plate. Solidifi- 
cation at 1-2 cm/min yielded a (110) crystallite orientation, SIMS 
determined that remaining impurities were uniformly diffuse, and 
heat treatment in He at 700 C resulted in precipitation of metallic 
impurities onto the grain boundaries. Trichlorosilane was thermally 
reduced to form an epitaxial film on the Si substrate, and 37 sq cm 
cells were fabricated with an efficiency of 8.95%. M.S.K. 

A82- 16471 n-/indium tin oxide//p-lnP solar cells. L. Gous- 

kov, H. Luquet, J. Esta, and C. Gril (Montpellier II, Universite, 
Montpellier, France). Solar Cells, vol. 5. Dec. 1981, p. 51-66. 17 refs. 

n-(indium tin oxide)/p>-lnP solar cells of 11 percent efficiency 
were fabricated using the spray method to deposit indium tin oxide 
onto single-crystal p-type InP. For the atomic ratio Snrin of 1:10, 
the optimized spray temperature is 450 C. The various characteriza- 
tions made on this type of device give results which are in good 
agreement with a buried homojunction model. (Author) 

A82- 16472 Effects of double-exponential current-voltage 

characteristics on the performance of solar cells. A. H M. Shousha 
(United Arab Emirates University, Al Ain, United Arab Emirates). 
Solar Cells, vol. 5, Dec. 1981 , p. 67-73. 10 refs 

The effects of double-exponential dark current-voltage charac- 
teristics on the open-circuit voltage, fill factor and conversion 
efficiency of solar cells were investigated with reference to MIS solar 
cells. The results presented show various types of cell performance 
depending on the relative contributions of the postulated current 
transport mechanisms. (Author) 

A82-16474 Effects of processing parameters on thick film 

inks used for solar cell front metallization. K. Firor and S. Hogan 
(Solar Energy Research Institute, Golden, CO). Solar Cells, vol. 5, 
Dec, 1981, p. 87-100. 9 refs. 

A study IS described of commercially available thick film 
conductor inks to determine their suitability for use as solar cell 
front electrical contacts. By varying processing parameters such as 
firing profile and length of HF etch, most of the silver-based inks 
were found to form good electrical contacts. Irrespective of ink 
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composition, adjustment of processing parameters is necessary to 
optimize the performance of a thick film solar cell contact. The base 
metal conductor inks tested were found to be unsuitable for solar 
cell front metallization. The two major problems encountered were 
high diffusivities in silicon and high series resistances introduced by 
the base metal contacts. (Author) 

A82-16598 A seasonally adjusted concentrator with mod- 

ifications of absorber shape. S. C. Mullick and S. K Nanda (Indian 
Institute of Technology, New Delhi, India) Applied Energy, vol 9, 
Dec 1981, p 257-266. 14 refs 

A design procedure for a solar collector absorber is described, 
which avoids the optical losses which occur through the air gap A 
comparison of the performance results of this modified absorber 
with those of a plane tubular absorber shows an improvement in the 
intercept factor from 0.8 to 0.92. The surface area of the modified 
absorber is about 9% larger than the surface of the plane tubular 
absorber, but the shape is such that the overall heat loss factor is 
much lower: the total heat loss for the modified absorber at 100 C 
above ambient is only 0.2% higher than that of the plane tubular 
one. Performance curves of both absorbers are given, demonstrating 
the improved efficiency of the modified absorber. J.F. 

A82-16599 Theoretical analysis of the Fresnel lens as a 

function of design parameters. P. K Gupta (Indian Institute of 
Technology, New Delhi, \t\ri\a.). Applied Energy, vol. 9, Dec. 1981, p. 
301-310. 7 refs. 

The theoretical performance of the Fresnel lens was studied as a 
function of the design parameters - i.e., the radius to the center of 
the steps, the focal distance from the back of the lens to the plane of 
the image with the object (i.e., the sun) at infinity, the thickness of 
the lens plate, the step width and the refractive index of the material 
(with respect to air) - used m its fabrication. Numerical calculations 
have also been carried out for a Fresnel lens of perspex sheet. 

(Author) 

A82-16742 Photoanode on the base of pheophytin- 

sensitized reactions. E lu. Kats, lu. N. Kozlov, and 8 A. Kiselev 
(Academy of Sciences, Institute of Photosynthesis, Pushchino, 
USSR). Energy Conversion and Management, vol. 21, no 3, 1981, p 
171-174. 18 refs. 

A model of a photoelectrochemical fuel element for photoion- 
ized reduction of methylviologen is presented, along with experi- 
mental results. The photoanode is described on a basis of 
pheophytin-sensitized oxidation of manganese ions, with tetranitro- 
methane used as an irreversible electron acceptor Use of a platinum 
electrode and preparation of the chemical redox agents is described, 
and a poiarographic cell at 2U t, illuminated by a 750 W iodine lamp 
was investigated. The addition of water or Mn ions to the solution in 
the photogalvanic cell led to total tetranitromethane reduction. The 
pheophytin-sensitized reduction of MN ions permitted an open 
current voltage of 750 mV and a short circuit photocurrent of 100 
micro-A/sq cm. The recombination of reaction products is inhibited 
by the irreversible tetranitromethane reduction, which is a drawback 
for use of the system. M S K 

A82-16744 Optimization of heat losses in normal and 

reverse flat-plate collector configurations - Analysis and performance. 

M. Madhusudan, G N Tiwan, D. S. Hnshikeshan. and H K, Sehgal 
(Indian Institute of Technology, New Delhi, India). Energy Con- 
version and Management, vol 21, no. 3, 1981, p. 191-198 6 refs 

A82-16745 Nickel sulphide-lead sulphide and nickel 

sulphide-cadmium sulphide selective coatings for solar thermal 
conversion. M. Madhusudan and H. K. Sehgal (Indian Institute of 
Technology, New Delhi, India). Energy Conversion and Management, 
vol. 21, no. 3, 1981, p. 199-2(M. 6 refs. 


A82-17098 * Low cost silicon-on-ceramic photovoltaic solar 

cells. B G. Koepke, J. D. Heaps, B. L. Grung, J. D. Zook (Honeywell 
Corporate Material Sciences Center, Bloomington, MN), J. D. Sibold 
(Coors Porcelain Co., Golden, CO), and M. H Leipold (California 
Institute of Technology, Jet Propulsion Laboratory, Pasadena, CA). 
In Energy and ceramics. Amsterdam, Elsevier 


Scientific Publishing Co., 1980, p. 1146-1158. 23 refs. Research 
sponsored by the U.S. Department of Energy and NASA 

A technique has been developed for coating low-cost mullite- 
based refractory substrates with thin layers of solar cell quality 
silicon. The technique involves first carbonizing one surface of the 
ceramic and then contacting it with molten silicon. The silicon wets 
the carbonized surface and, under the proper thermal conditions, 
solidifies as a large-grained sheet. Solar cells produced from this 
composite silicon-on-ceramic material have exhibited total area 
conversion efficiencies of ten percent. (Author) 

A82-17099 The use of semiconducting oxide ceramics in 

solar energy conversion. I. R Bedwell and E. R. McCartney (New 
South Wales. University, Kensington, Australia). In Energy and 
ceramics. Amsterdam, Elsevier Scientific Publish- 

ing Co., 1980, p. 1159-1172. 18 refs. 

N-type oxide semiconductors in such forms as single-crystal 
slices and sintered compacts of rutile and hematite are studied, with 
a view to their use as photo-anodes in photogalvanic and photoelec- 
trolytic solar cells. Slices of single-crystal hematite displayed aniso- 
tropic behavior in the photogalvanic mode, with higher currents 
obtained by an (012) slice than those having other orientations. 
Photoresponse variations were also found in hematite compacts, 
depending on the origin of the iron oxide used, and quantum 
efficiencies in the 1-5% range were measured. Other aspiects of the 
research reported are: (1) AC and DC conductivity, (2) the effect of 
ohmic constant, (3) photocurrent as a function of bias voltage, and 
(4) long-term stability. O.C. 


A82-17126 The design of a sodium-cooled 2.7 MW re- 

ceiver for a solar power plant (Auslegung eines natnumgekuhlten 2,7 
MW-receivers ftir ein Sonnenkraftwerk). D. Stahl, H. Weizenkamp 
(Interatom Internationale Atomreaktorbau GmbH, Bensberg, West 
Germany), and H. Fricker (Gebruder Sulzer AG, Winterthur, Switzer- 
land). Brennstoff-Warme-Kraft, vol. 33, Nov. 1981, p 451-454 In 
German. 

The design of the sodium-cooled 2.7 MW receiver, installed at 
the solar power plant in Almeria, Spain, is described. Particular 
attention is given to the receiver requirements, its construction, and 
Its thermodynamic and dynamic response to solar radiation. The 
receiver has a thermal output of 2.7 MW, maximum and minimal 
sodium flow rates of 7.34 kg/sec and 0 734 kg/sec. respectively, and 
sodium inlet and outlet temperatures of 270 C and 530 C. 
respectively The geometry of the receiver includes an active 
thermally conducting wall, formed from a 120 deg portion of a 
vertical cylinder with a radius of 2.25 m and a height of 3.61 m, the 
maximum heat flux reaches a value of about 62 W/sq cm, the average 
being about 16 W/sq cm. The total thermal efficiency at 100% load is 
88.3%, this efficiency decreases steadily, due to the constant sodium 
outlet temperature and the constant radiation, convection, and line 
losses. Out of sunlight, the receiver cools down from radiation losses 
of about 320 kW, the maximum temperature transient is about 2 
k/sec. J F. 


A82-17128 Solar-thermal experimental projects on the 

Spanish Plataforma Solar (Solarthermische Versuchsvorhaben auf der 
spanischen Plataforma Solar). W. Grasse (Deutsche Forschungs- und 
Versuchsanstalt fur Luft- und Raumfahrt, Cologne, West Germany). 
DFVLR-Nachnchten, Nov. 1981, p. 6-10. In German. 

The Plataforma Solar with an area of 1,000,000 sq m is located 
in Spain at a distance of approximately 50 km from the Mediter- 
ranean. In May 1979, nine members of the International Energy 
Agency (lEA) decided to support the construction of Small Solar 
Power Systems (SSPS). The countries involved include West Ger- 
many, the U.S., Spain, and Italy. The SSPS are to demonstrate the 
operational feasibility of solar technologies which have been mainly 
developed in Germany and the U.S. In addition, data are to be 
obtained regarding the relative competitive jxisition of two different 
operational concepts for SSPS. The concepts are related to the 
central receiver system (solar tower) and the distributed collector 
system. Attention is also given to the Spanish solar power station 
CESA-1 and the German-Spanish technology program CAST, which 
is to explore the technological limits of solar-energy systems. G.R. 
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A82-17252 Metallurgical analysis and high temperature 

degradation of the black chrome solar selective absorber. C. M. 
Lampert (California, University, Berkeley, CA). fThin Solid Films, 
vol. 72, 1980, p. 73-81.) In Metallurgical coatings 1980, Proceedings 
of the Seventh International (Conference, San Diego, CA, April 
21-25, 1980. Volume 1 ' Lausanne, Elsevier 

Sequoia, S A , 1980, p 73-81 13 refs. Contract No W-7405-eng-48. 

A commercially produced coating is used in scrutinizing the 
properties and degradation modes of black chrome that is exposed to 
high temperatures- Both asplated and annealed microstructural 
models are studied In the microstructural characterization, the 
technical means comprise scanning electron microscopy, transmission 
electron microscopy. Auger depth profiling, hemispherical reflec- 
tance measurements, and energy-dispersive X-ray analysis. From 
these results, a physical metallurgical model for the wavelength- 
selective properties of the coating is developed. It is found that black 
chrome degrades as Cr203 oxide particles grow and the chromium is 
depleted. The effect is pronounced in air, less noticeable in a medium 
vacuum. It is noted that oxidation by preferential diffusion and 
outgassing which causes structural changes may take place. C R. 

A82-17253 Sputter-deposited AI203/Mo/AI203 selective 

absorber coatings. J. A Thornton, A. S Penfold, and J L. Lamb 
(Telic Corp , Santa Monica, CA) (Thm Solid Films, vol. 72, 1980, p. 
101-109.) In Metallurgical coatings 1980, Proceedings of the 
Seventh International Conference, San Diego, CA, April 21-25, 1980. 
Volume 1 Lausanne, Elsevier Sequoia, S.A , 

1980, p. 101-109 16 refs Research supported by the U.S. 

Department of Energy 

An investigation of AI203/Mo/AI203 (AMA) interference-type 
selective absorber coatings deposited by cylindrical magnetron 
sputtering onto low emittance molybdenum-coated glass and stain- 
less steel substrates is presented Both post- and hollow-cathode 
magnetrons were used The AI203 layers were formed by reactive 
sputtering from aluminum and by RF sputtering from alumina 
targets The semitransparent molybdenum intermediate layers were 
deposited with and without oxygen injection. The optical constants 
for the individual, sputtered layers were determined from trans- 
mission and reflectance measurements, and were used to calculate 
the influence of these layers on the solar absorptance of the 
complete AMA coating The optical properties of the sputtered AMA 
layers were in reasonable agreement with theory, yielding hemi- 
spherical solar, absorptances of 0 92-0.95 with total hemispherical 
emittances of 0 06-0 10 at 20 C The highest absorptances and the 
lowest emittances were obtained for coatings in which the center 
molybdenum layer had been deposited with oxygen addition. The 
thermal stabilities of coatings with RF-sputtered AI203 were 
superior to those with reactively sputtered AI203. AMA coatings on 
stainless steel with an AI203 diffusion barrier were stable (less than 
2% loss in absorptances) at 700 C in vacuum and at 550 C in air. 
These coatings are therefore attractive for a range of selective 
absorber applications, including high temperature collectors for use 
between 300 and 600 C (Author) 

A82-17254 Characterization of selective solar absorber 

microstructures - Electron microscope studies. L. E. Murr, 0. T. Inal, 
and M. Valayapetre (New Mexico Institute of Mining and Technol- 
ogy, Socorro, NM). (Thm Solid Films, vol. 72, 1980, p. 1 1 1-120.) In: 
Metallurgical coatings 1980, Proceedings of the Seventh International 
Conference, San Diego, CA, April 21-25, 1980. Volume 1. 

Lausanne. Elsevier Sequoia, S.A., 1980, p. 111-120. 8 
refs. Contract No. ER-78-84-4266. 

A82-17255 Oxidation of electrodeposited Uack chrome' 

selective solar absorber films. P. H Holloway, K. Shanker (Florida, 
University, Gainesville, FL), R. B Pettit, and R R. Sowell (Sandia 
National Laboratory, Albuquerque, NM). (Thm Solid Films, vol. 72, 
1980, p 121-128.) In Metallurgical coatings 1980, Proceedings of 
the Seventh International Conference, San Diego, CA, April 21-25, 
1980. Volume 1. Lausanne, Elsevier Sequoia, 

SA, 1980, p. 121-128. 15 refs Contracts No. DE- 

AC04-76DP-00789, No. DE-FG02-79ER-10541 

A82-17293 Aplanatic double reflection system for then 

mophotovoltaic applications - Design. F. Demichelis, E. Minetti- 


Mezzetti (Torino. Politecnico, Turin, Italy), and G. Ferrari (Fiat 
S.p.A., Centro Ricerche, Turin, Italy). Applied Optics, vol 20, Dec. 
15, 1981, p. 4190-4192. 

An aplanatic double-reflection concentrator which is relatively 
inexpensive and provides a highly concentrated output beam has 
been developed for applications in thermophotovoltaic solar energy 
systems. The configuration consists of a spherical primary reflector 
and a field of Fresnel mirror secondary reflectors deployed on a 
spherical surface so that the Abbe sine condition is satisfied, 
eliminating both spherical aberration and coma. Optical analysis of 
such a system has resulted in the design of a solar collector for a 
thermophotovoltaic converter which concentrates a power of 1(X)0 
W on the absorber through an aperture of 0 01 m, and has 
demonstrated its suitability for high-temperature solar systems. 

A.L W 

A82-17294 Finite Lambertian source analysis of concen- 

trators - Application to solar reflectors. A. Luque and J. M. Gomez 
(Madrid, Universidad Politecnica, Madrid, Spain). Applied Optics, 
vol. 20, Dec. 15, 1981, p. 4193-4200. 6 refs 

The Lambertian source characteristics of solar reflectors oper- 
ating in concentrating collectors are considered. The figures of merit 
of a given concentrator are analyzed with resjiect to its behavior in 
casting the incident power into the collector (intercept factor) and 
Its ability to illuminate the collector as a Lambertian source (shape 
quality factor), and it is shown that the maximum power is cast on 
the collector when the concentrator is seen as a Lambertian source. 
The intercept factor of ideal mirrors, defined as those mirrors casting 
all received rays onto the receiver, are examined in the case of 
inaccuracies in concentrator shajae, and it is found that all outlines 
become Lambertian when the tracking error is high enough. A 
method for cost analysis is presented which leads to the conclusion 
that mirrors with quality factors close to the Lambertian should be 
used for high-cost collectors, while mirrors with intercept factors 
close to those of the ideal should be used if the concentrator cost is 
high. A.L.W. 

A82-17649 A comparison of p*i*n and Schottky barrier 

hydrogenatad amorphous silicon, solar cells. R. S. Crandall 

(RCA Laboratories, Princeton, NJ). UCA Fteview, vol. 42, Sept 
1981, p. 441-457. 16 refs. Research supported by RCA; (^ntract 
No. XG-0-9372-1. 

Measurements of the photoconductive response of Schottky 
barrier and p-i-n solar cell structures made from hydrogenated 
amorphous silicon are presented to compare the properties that 
determine their efficiency. It is demonstrated that the photoconduc- 
tivity determines the fill factor rather than the dark current, as in 
crystalline silicon cells. Analysis of the current voltage curves of the 
p-i-n cells are used to show that the electron and hole drift lengths 
are of the same order in the i layer of the cell. (Author) 

A82-176S0 FMd nominiformity due to photogenerated 

carriers in a p4-n solar ceil. R. S. Crandall (RCA Laboratories, 
Princeton, NJ). RCA Review, voi. 42, Sept 1981, p. 458-462. 10 
refs. Research supported by RCA; Contract No. XG-0-9372-1. 

The changes in the electric field due to the free-carrier space 
charge in a p-i-n solar cell are calculated. A criterion for significant 
field reduction caused by space charge is presented. It is suggested 
that there will be significant electric field lowering for hydrogenated 
amorphous silicon, a-Si:H, solar celts much thicker than 1 micron 
under 1 sun illumination. - (Author) 

A82-17761 H The El Paso electric 20-kilowatt photovoltaie 
system. V. V. Risser and S. Durand (New Mexico Solar Energy 
Institute, Las Cruces, NM). American Institute of Aeronautics and 
Astronautics, Aerospace Sciences Meeting, 20th, Orlando, FL, Jan. 
1 1- 14, 1982, Paper 82-0064 . 8 p. 

Features and operational characteristics of a 20 kVV flat plate 
photovoltaic power system are described. The system powers 
computers which control a combined cycle 190 MW power plant. 
Performance has been an average of 93 kWh/day, 6.05% efficiency, 
and at an average cell temperature of 22 C from Dec. 1980 to Sept. 
1981. The array comprises 279 sq m area, 64 panels, 6 subarrays for 
subsystem shorting if necessary, and fuses set at 250 V with a 
reaction time of 10 microsec. Testing procedures are outlined. 
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including data acquisition, weather monitoring, operation in cloudy 
periods, and fault isolation modes. Maintenance has been dominated 
by upkeep of the data acquisition system, and it is noted that 
significant reductions in all maintenance would have results in only 
minor reductions in overall system performance. M.S.K. 

A82>17762 # The Mt. Laguna photovoltaic project. L. R. 
Suelzle (Helionetics, Inc., Irvine, CAj and D. E. Haskins (Sandia 
National Laboratory, Albuquerque, NM). American Institute of 
Aeronautics and Astronautics, Aerospace Sciences Meeting, 20th, 
Orlando, FL, Jan. 1 1-14, 1992, Paper 82-0065 . 7 p. 6 refs. 

The Mt. Laguna 60 kW photovoltaic project was completed and 
placed in operation in June of 1979. During the first two years of 
operation the photovoltaic system has met or exceeded most of the 
technical requirements originally established with virtually no prob- 
lems. The electrical output from the photovoltaic array however, has 
suffered a slow but consistent decline during the 2-year operational 
period. Fortunately, the load on the grid has declined at a still 
greater rate so that the percentage of the load carried by the 
photovoltaic system has increased from 10% to about 20%. This 
paper addresses the 2 years of operations and analyzes the overall 
performance and effectiveness of the system during that time. 

(Author) 

A82-T7764 # The Lea county electrie lOOJcilovvatt grid- 
connected photovoltaic system. V. V. Risser and P. Hutchinson 
(New Mexico Solar Energy Institute, Las Cruces, NM). American 
Institute of Aeronautics and Astronautics, Aerospace ScierKes 
Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper 82-0067. 7 p. 

A 100-kilowatt flat-plate grid-connected photovoltaic system, 
funded by the Department of Energy, was installed in Lovington, 
New Mexico. The system is composed of two SO-kilowatt subfields, 
each with a dedicated power conditioning unit. A subfield contains 
21 subarrays, 80 modules each. Oriented due south, the total panel 
area of 1,685 square meters may be adjusted manually to 10, 30, or 
40 degrees from horizontal. System performance and weather 
information is collected and analyzed by New Mexico Solar Energy 
Institute. Performance data it checked daily and fault detection 
techniques are used if string current degradation is noted. The system 
has operated automatically since March 17, 1981. Reliability of 
prime system components has been high. This paper reviews results 
to date and examines system performance from a user's viewpoint. 

(Author) 

A82-17765 # Startup experience with a concentr a t i ng 
photovoltaic power system. S. I. Kaplan (Oak Ridge National 
Laboratory, Oak Ridge, TN). American Institute of Aeronautics and 
Astronautics, Aerospace Sciences Meeting, 20th, Orlando, FL, Jan. 
11-14, 1982, Paper 82-0068. 5 p. Contract No. W-7405-eng-26. 

Physical features and startup characteristics of a 240 kW 
parabolic trough photovoltaic power system are described. The 
Mississippi County Community College array (Blytheville, AR) 
comprises 45 rows of linear parabolic troughs oriented N-S, which 
track E-W by means of a hydraulically driven actuator. The solar 
input is focussed onto 50/50 water-glycol cooled receiver bars on 
which Si solar cells are mounted. Nominal operating temperature for 
the cells is 50 C, with the heat transferred to the building heat supply 
in the winter. The output is routed through a power conditioning 
unit for inversion to 480 V ac power, for use by the school or, when 
the demand is exceeded, for direct transmission into the utility grid. 
Problems during startup have included misalignment, due to gravita- 
tional torquing and twisting, standoff insulation, and tracking during 
cloudy Periods. Output has been 45% of design during the autumn of 
1981. M.S.K. 

A82-1802S Electric utility modeling extensions to evalu; 

ate solar plants. J. T. Day and M. J. Malone (Westinghouse Electric 
0)rp., Pittsburgh, PA). IEEE Transactions on Power Apparatus and 
Systems, vol. PAS-101, Jan. 1982, p. 120-124; Discussion, p, 125, 
126. 12 refs. 

It is pointed out that solar concepts, such as solar thermal 
electric and photovoltaic conversion plants, which use direct surv 
shine, have operating characteristics that cannot be adequately 
handled with conventional generation planning models. The simula- 


tion methodology employed considers a separate detailed solar 
operation model which is interfaced with conventional utility 
generating planning models to determine the operating and reliability 
impact of solar plants on a utility system. Attention is also given to 
optimal utility expansion extensions. The operation of a 100 MWe 
central receiver solar-thermal power plant on a synthetic utility 
system representative of the southwest U.S. is considered. G.R. 

A82-18222 * # High performance solar Stirling system. J. W. 
Steams (California Institute of Technology, Jet Propulsion Labora- 
tory, Pasadena, CA) and R. Haglund (Advance Corp., El Segundo, 
CA). American Institute of Aeronautics and Astronautics, Terrestrial 
Energy Systems Confermux, 2nd, Colorado Springs, CO, Dec. 1-3, 
1981, Paper 81-2554. 6 p. 10 refs. NASA-supported research. 

A full-scale Dish-Stirling system experiment, at a power level of 
25 kWe, has been tested during 1981 on the Test Bed Concentrator 
No. 2 at the Parabolic Dish Test Site, Edwards, CA. Test compo- 
nents, designed and developed primarily by industrial contractors for 
the Department of Energy, include an advanced Stirling engine 
driving an induction alternator, a directly-coupled solar receiver with 
a natural gas combustor for hybrid operation and a breadboard 
control system based on a programmable controller and standard 
utility substation components. The experiment demonstrated prac- 
ticality of the solar Stirling application and high system performance 
into a utility grid. This paper describes the design and its functions, 
and the test results obtained. (Author) 

A82-18223 * # Configuration selection study for isolated 
loads using parabolic dish modules. W. Revere, J. Bowyer, T. Fujita, 
and H. Awaya (California Institute of Technology, Jet Propulsion 
Laboratory, Pasadena. CA). American Institute of Aeronautics and 
Astronautics, Terrestrial Energy Systems Conference, 2nd, Colorado 
Springs, CO, Dec. 1-3, 1981, Paper 81-2549. 11 p. 10 refs. Research 
sponsored by the U.S. Department of Energy and NASA. 

A configuration tradeoff study has been conducted to determine 
optimum solar thermal parabolic dish power systems for isolated 
load applications. The specific application of an essentially constant 
power demand as required for MX missile shelters is treated. 
Supplying a continuous level of power with high reliability is shown 
to require a power system comprising modular parabolic dish power 
units where the heat engines of the modular power units can be 
driven by fossil fuels as well as solar-derived heat. Since constraints 
on reliability result in the provision of a power generating capability 
that exceeds the constant demand level, efficient utilization of the 
power system requires battery storage. Tradeoffs regarding the 
optimum size of storage are investigated as a function of the number 
of power modules and the cost of the fossil fuel which is used to 
meet the demand when insolation is unavailable and storage is 
depleted. (Author) 

A82-18232 Theoretical and numerical resolution of a 

mathematical model of the release of solar energy from storage 
(Resolution thiorique et numerique d'un modile mathematique de 
distoefcaga de Tinergie solaire). H. Ghidouche, F. Lavainne, and N. 
Point (Paris XIII, Universite, Villetaneuse, Seine-Saint-Denis, 
France). In; Numerical methods for engineering; Proceedings of the 
Second International Congress, Pans, France, December 1-5, 1980. 
Volume 1. Paris, Dunod, 1980, p. 369-382. In 

French. 

Solutions of a mathematical model describing the recovery of 
tolar energy stored as heat in a pebble bed are presented in the one- 
and two-dimensional cases. Fluid and pebble temperatures, and fluid 
pressure, velocity and density are obtained as functions of time and 
position for a pebble bed storage unit heated to a temperature of 70 
C and releasing its heat to air at 20 C over the course of 6 months. 
The problem is treated numerically using different time scales for the 
pebbles and the fluid. In the one-dimensional case, the advancement 
of the energy release front is found to correspond to experimental 
observations. A.LW. 

A82-18287 * Effects of low temperature periodic annealing 

on the deep-level defects in 200 keV proton irradiated AIGaAs-GaAs 
tolar calls. S. S. Li, T. T. Chiu (Florida, University, Gainesville, FL), 
and R. Y. Loo (Hughes Research Laboratories, Malibu, CA). (IEEE, 
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us. Defense Nuclear Agency, NASA, and DOE, Annual Conference 
on Nuclear and Space Radiation Effects, 18th. Seattle, WA. July 
21-24, 1S81J IEEE Transctions on Nuclear Science, vol. NS-28, 
Dec. 1981, p. 4113^118. 15 refs. Grant No. NsG-1425. 

The GaAs solar cell has shown good potential for space 
applications. However, degradation in performance occurred when 
the cells were irradiated by hi^ energy electrons and protons in the 
space environment. The considered investigation is concerned with 
the effect of periodic thermal annealing on the deep-level defects 
induced by the 200 keV protons in the AIGaAs-GaAs solar cells. 
Protons at a fluence of 10 to the 11th P/sq cm were used in the 
irradiation cycle, while annealing temperatures of 200 C (for 24 
hours), 300 C (six hours), and 400 C (six hours) were employed. The 
most likely candidate for the E(c) -0.71 eV electron trap observed in 
the 200 keV proton irradiated samples may be due to GaAs antisite, 
while the observed E(v) -K).18 eV hole trap has been attributed to 
the gallium vacancy related defect. The obtained results show that 
periodic annealing in the considered case does not offer any 
advantages over the one time annealing process. G.R. 

A82-18471 Model based studies of soma optical and 

electronic properties of narrow and wide gap materials. N. M. 
Ravindra, K. S. Kumar, V. K. Srivastava (Roorkee, University, 
Roorkee, India), and R. P. Bhardwaj. Infrared Physics, vol. 21, Nov. 
1981, p. 369-381. 26 refs. Research supported by the Coundl of 
Scientific and Industrial Research and University Grants Commission 
of India. 

Studies are reported concerning the optical and electronic 
properties of narrow and wide gap materials in the groups IV, V, VI, 
lll-V, ll-VI, l-VII, IV-VI, and IV-IV, with emphasis on the 
high-frequency dielectric constant and its related properties. The 
relevance of this work to solar cells is discussed, and a comparative 
assessment of the models proposed by Penn (1962), Van Vechten 
(1869), Breckenridga et al. (19/4) and Grimes and Cowley (1975) is 
presented. It it found that, although all of the models give adequate 
estimates of the Penn gap, none of them are universally applicable. In 
addition, studies are presented of the temperature and pressure 
dependence of the Pann and energy gaps and the hi{^ frequency 
dielectric constant, followed by an evaluation of the electron-phonon 
contribution to the total temperature dependence of the energy gap 
and the refractive index. The inverse square law governing the 
variation of deformation potential with the lattice parameter is 
found to be valid for a large number of semiconductors. O.C 

A82-18645 if Application of solar power satellites to India's 
energy needs ■ A macroengineering solution to a maeroproblem. J. P. 
Vajk (Science Applications, Inc.. Pleasanton, CA). In: Macro- 
engineering: The rich potential; Proceedings of the Third Sympo- 
sium, San Francisco, CA, January 6, 1980. IA82-18643 06-99) New 
York, American Institute of Aeronautics and Astronautics, 1981, p. 
97-109. 12 refs. 

It is proposed that Solar Power Satellites (SPSs) be used as the 
primary energy source for the synthesis of methanol, which is easily 
transported, and may be derived from water and from carbon 
dioxide extracted from the air. In order to meet the household 
energy needs of India in this way at the turn of the century, 200 
SPSs of 5 GW capacity each would be required. The construction and 
operation of the 2000 synthesis plants to which the SPS power 
would be transmitted by laser or microwave beam would (1) alleviate 
India's rural unemployment, (2) stimulate the development of 
economic infrastructures and a skilled labor force in rural areas, (3) 
reduce family energy expenditures, and (4) decrease pressures on the 
natural environment by providing a cheaper substitute for firewood 
aid dried animal manures. O.C. 

AS2-18697 t Tt» univsnial pltjie msthed for ralculsting tin 
dlmsnsions of halioztsts (Mated unhrerael'Roi ptosiwsti diia rssdtoto 
gdb&itm gsiioststa). L. B. Perres and I. V. Baum (Akadamiia Nauk 
Turkmenskoi SSR, Institut Solnechnoi Energii, Turkmen SSR). 
Akademiia Nauk Turkmendtoi SSR, Itvastiia, Seriia FixBto- 
Tekhniehsskikh, KhimkheskSth i Gmtlogichedeikh Nauk, no. 5, 
1981, p. 57-6V. In Russian, 

It is pointed out that heliostat dimensions ere crucial in ensuring 
that sunlight is proparly reflected during the day in solar furnaces 


and solar power stations. In determining these dimensions, allowance 
must be made for changes in the sun's position during the day, 
changes which depend on the latitude of the installation. To 
construct unique algorithms for calculating the dimensions, a 
procedure involving general concepts must be formulated and this 
formulation introduces a universal frame of reference. An example of 
this which has attracted considerable interest involves a flat round 
receiver that is parallel either to the horizontal plane or to the 
universal plane considered here. C.R. 

AS2-18698 t Thermal daformation of concentrators in an 
antisymmetric temperature field (Termodeformatsii kontsentratorov 
V antisimncetrichnom temperatumom pole). R. Bairamov, V. M. 
Korolev, lu. I. Machuev, A. Nazarov, E. V. Sokolov, and V. G. Fokin 
(Akademiia Nauk Turkmenskoi SSR, Fiziko-Tekhnicheskii Institut, 
Ashkhabad, Turkmen SSR). Akademiia Nauk Turkmenskoi SSR, 
Izvestiia, Seriia Fiziko-Tekhnicheskikh, Khimicheskikh i Geologi- 
ehedcikh Nauk, no. 5, 1981. p. 67-72. 5 refs. In Russian. 

Attention is given to skew-symmetric temperature deformations. 
It is noted that deformations of this type occur when the 
temperature of the middle surface of the mirror and when the 
temperature gradient of the thickness vary according to a certain law, 
which it given. Such a temperature distribution arises when the 
optical axis of the mirror does not coincide with the direction of the 
radiant heat flux. Expressions are given which make it possible to 
determine the deviations of points on the reflecting surface from the 
theoretical profile. The deformed surface obtained can be approxi- 
mated by a paraboloid having parameters (focus distance and the 
direction of the optical axis) which differ from the original values. 

C.R. 

AS2-18816 A simplified model of the tharmohydraulic 

behaviour of a linear collector network for the conversion of the 
solar energy. C. Bellecci, M. Camarca, M. (fonti, L. La Rotonda, S. 
Natoli, G. Piccini, and R. Visentin (Calabria, University, Cosenza, 
Italy). Nuovo Cimento C, Serie I, vol. 4C, July-Aug. 1981, p. 
385-396. 6 refs. 

A model has been set up to desoibe the tharmohydraulic 
behavior of a solar power plant in a quasi-steady-state approach; the 
simplifying assumptions have been proved to be correct. The model 
has been solved to determine the optimum sizes of the thermal 
accumulator. (Author) 

N82-10276j)l Mid-Amencan Solar Energy Complex. Minneapolis. 
Minn 

QUARTERLY REPORT OF SOLAR FEDERAL BUILDINGS 

PROGRAM IN THE MASEC REGION 

Jun. 1981 20 p 

(Contract DE-AC02-79CS-301 50) 

(DE81-027968. MASEC-R-81-0S9/1) Avail NTIS 

HC A02/MF A01 

Solar Federal Buildings Program (SFBP) projects within the 
12-state MASEC region are listed The states involved are Illinois. 
Indiana. Iowa. Kansas. Michigan, Minnesota. Missouri. Nebraska. 
North Dakota. Ohio, South Dakota, and Wisconsin The SFBP 
agencies projects are briefly described DOE 


N82-10490 Southern Methodist Univ., Dallas. Tex 
THIN-FILM POLYCRYSTALLINE CADMIUM TELLURIDE 
SOLAR CELLS AND LARGE-AREA POLYCRYSTALLINE 
SlUCON SOLAR CELLS Ph.O. Thesis 
Roshdy Abolazayem Abderrassoul 1981 139 p 
Avail. Univ Microfilms Order No. 81 17882 

Device quality polycrystalline films were deposited on a 
tungsten-coated graphite substrate by chemical vapor deposition 
An in-situ indium layer was dejsosited prior to CdTe deposition 
to reduce the back resistance Indium and iodine were used for 
n-type doping, and arsenic and phosphorus were used for p-type 
doping. The structural and electronic properties of the films 
were evaluated Post-deposition heat treatment in a cadmium 
overpressure reduced the electncaf resistivity by a factor of 2-3. 
Large-area purified metallurgical silicon substrates on graphite 
were prepared by unidirectional solidification. The moving-coil 
zone-melting technique was used. The pulverized metal- 
lurgicalsilicon was acid-treated end phosphoruspentoxide gettered 
prior to recrystallization, in order to reduce the content of harmful 
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metallic impurities, especially Al and Fe A spectrophotometric 
technique was used to determine the iron content in the 
acid-treated silicon Dissert. Abstr 

N82- 10491 Southern Methodist Univ. Dallas. Tex 
THIN FILM PHOTOVOLTAIC DEVICES Ph.D. Thesis 
Ching-Long Lin 1981 117 p 
Avail Univ Microfilms Order No 8117881 

The deposition of a silicon film containing a p-n junction on 
a metallurgical silicon substrate was used for the preparation of 
thin-film silicon solar cells The substrate was prepared by the 
unidirectional solidification of the purified metallurgical silicon 
on a graphite plate, and the silicon film was deposited by the 
thermal reduction of trichlorosilane with hydrogen containing 
appropriate dopants Indium phosphide films were deposited on 
foreign substrates by the reaction of indium, hydrogen chloride, 
and phosphine Their structural and electrical properties were 
studied Schottky barriers prepared from indium phosphide films 
were found to have low rectification ratios, high dark currents, 
and poor photovoltaic response due to grain boundary effects 
The effects of gram boundaries were partially reduced by thermal 
oxidation, ruthenium (III) treatment, and nitndation. thus improving 
the photovoltaic characteristics of thin-film indium phosphide solar 
cells Dissert Abstr 

N82-10496*# National Aeronautics and Space Administration 
Pasadena Office. Calif 

SOLAR ENERGY MODULATOR Patent Application 

Allan R McDougal UPL. California Inst of Tech . Pasadena) 
and Robert R Hale, inventors (to NASA) (JPL. California Inst 
of T6ch . Pasadena) Filed 17 Jul 1981 14 p 

(Contract NAS7-100) 

(NASA-Case-NPO-1 5388-1. US-Patent-Appl-SN-284286) Avail 
NTIS HC A02/MF A01 CSCL 10A 

A module is described with a receiver having a solar energy 
acceptance opening and supported by a mounting ring along 
the optic axis of a parabolic mirror in coaxial alignment for 
receiving solar energy from the mirror, and a solar flux modulator 
plate for varying the quantity of solar energy flux received by 
the acceptance opening of the module The modulator plate is 
characterized by an annular, plate-like body, the internal diameter 
of which IS equal to or slightly greater than the diameter of the 
solar energy acceptance opening of the receiver Slave cylinders 
are connected to the modulator plate for supporting the plate 
for axial displacement along the axis of the mirror thereby shading 
the opening with respect to solar energy flux reflected from the 
surface of the mirror to the solar energy acceptance opening 

TM 

N82-10500*j^ Optical Coating Lab. Inc. City of Industry. Calif 
Photoelectronics Div 

SILICON SOLAR CELL PROCESS DEVELOPMENT, FABRI- 
CATION AND ANALYSIS Annual Report, 1 Jul. 1980 - 
30 Jun. 1981 

H I Yoo. P A lies, and D C Leung 31 Jun 1981 100 p 

refs Sponsored in part by DOE 
(Contract JPL-955089) 

(NASA-CR-163787. DOE/JPL-955089-81/ 1 2. JPL-9950-597) 
Avail NTIS HC A05/MF A01 CSCL 10A 

Solar cells were fabricated from EFG ribbons dendritic webs, 
cast ingots by heat exchanger method, and cast ingots by 
ubiquitous crystallization process Baseline and other process 
variations were applied to fabricate solar cells EFG ribbons grown 
in a carbon-containing gas atmosphere showed significant 
improvement m silicon quality Baseline solar cells from dendri- 
tic webs of various runs indicated that the quality of the webs 
under investigation was not as good as the conventional CZ 
silicon showing an average minority carrier diffusion length of 
about 60 um versus 1 20 um of CZ wafers Detail evaluation of 
large cast ingots by HEM showed ingot reproducibility problems 
from run to run and uniformity problems of sheet quality within 
an ingot Initial evaluation of the wafers prepared from the cast 
polycrystallme ingots by (JCP suggested that the quality of the 
wafers from this process is considerably lower than the 
conventional CZ wafers Overall performance was relatively 
uniform except for a few cells which showed shunting problems 
caused by inclusions T M 

N82-10501*# Wyle labs. Inc, Huntsville. Ala 

AN ANALYTICAL COMPARISON OF THE EFFICIENCY OF 
SOLAR THERMAL COLLECTOR ARRAYS WITH AND 


WITHOUT EXTERNAL MANIFOLDS Final Report 

Sep 1981 30 p 
(Contract OEN8-000006I 

(NASA-CR-161852) Avail NTIS HC A03/MF AOl CSCL 
10A 

An analytical comparison of the efficiencv of solar thermal 
collector arrays with and without external manifolds is reported 
A FORTRAN computer program was written for the computation 
of the thermal performance of solar thermal collector arrays with 
and without external manifolds Arrays constructed from two 
example solar thermal collectors are computated Typical external 
manifold sizes and thermal insulations are presented graphically 
and are compared with the thermal performance of the collector 
alone E A K 

N82-10S02*j;( Wyle Ubs . Inc . Huntsville. Ala 

PERFORMANCE EVALUATION OF THE SOLAR KINETICS 
T-700 UNE CONCENTRATING SOLAR COLLECTOR Final 
Report 

Sep 1981 49 p 
(Contract DEN8-000006) 

(NASA-CR-161856) Avail. NTIS HC A03/MF AOl CSCL 
10A 

A performance evaluation of the solar kinetics T-700 line 
concentrating solar collector is reported Collector descriptions, 
summary, test conditions, test equipment, test requirements and 
procedures, and an analysis of the various tests performed are 
described E A K. 

N82-10504*# Wyle Labs. Inc. Huntsville. Ala. 

EVALUATION OF ALL-DAY-EFFICIENCY FOR SELECTED 
FLAT PLATE AND EVACUATED TUBE COLLECTORS Final 
Contractor Report 
Sep 1981 158 p 
(Contract DEN8-000006) 

(NASA-CR-161866) Avail. NTIS HC A08/MF AOl CSCL 
10A 

An evaluation of all day efficiency for selected flat plate 
and evacuated tube collectors is presented Computations are 
based on a modified version of the NBSIR 78-1305A procedure 
for all day efficiency The ASHMET and NOAA data bases for 
solar insolation are discussed Details of the algorithm used to 
convert total (global) horizontal radiation to the collector tilt plane 
of the selected sites are given along with tables and graphs 
which show the results of the tests performed during this 
evaluation J M S 


N82-10507j)l Harvard Univ . Cambridge. Mass 

OPTIMIZATION OF TRANSPARENT ELECTRODE FOR 
SOLAR CELLS Technical Progress Report, 15 Dec. 1980 - 
15 Jun. 1981 

Roy G Gordon 1981 5 p Prepared for Midwest Research 

Inst . Golden. Colo 

(Contract DE-AC02-77CH-00178) 

(DE81-023359. SERI/PR-9318-1-T2) Avail NTIS 

HC A02/MF AOl 

Fluorine-doped tin oxide films prepared from highly punfied 
tetramethyl tin (TMT) were compared with films prepared under 
identical conditions using less pure TMT No effects due to 
impurities were found The use of thermocouples to measure 
the temperature of glass surfaces is unsatisfactory The use of 
an infrared emission thermometer is recommended DOE 


N82-10509||( Boeing Co, Seattle. Wash 

SOLAR PROJECT DESCRIPTION FOR PUBLIC SERVICE 
COMPANY OF NEW MEXICO (LOT 7) SINGLE FAMILY 
RESIDENCE. RIO RANCHO. NEW MEXICO 
6 Aug 1981 58 p 

(Contracts DE-AB01-76CS-31020. HUD-H-2372) 
(DE81-027853, SOLAR/ 1084-8 1/50) Avail NTIS 

HC A04/MF AOl 

A solar space heating/ domestic hot water system employing 
ISO square feet air flat plate collectors and 20.000 pounds of 
rock for storage is described The collector, storage, energy to 
load, and auxiliary heat subsystems and five modes of operation 
are descnbed Auxiliary space heating is provided by an electric 
strip heater in the air ducts The hot water system consists of 
an 80 gallon solar preheating tank which supplies a 40 gallon 
conventional tank An electric heating element provides auxiliary 
heating in the preheat tank DOE 
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N82-10510# Boeing Co . Seattle. Wash 

SOLAR PROJECT DESCRIPTION FOR COLORADO SUN- 
WORKS: SINGLE FAMILY 

1981 74 p 

(Contracts DE-AB01-76CS-31020. HUD-H-2372) 
(DE81-028054. SOLAR/ 105 1-8 1/50) Avail NTIS 

HC A04/MF A01 

A passn/e solar energy system for both space heating and 
domestic hot water preheating is described The passive space 
heating system consists of a drum wall and direct gain system 
Heat losses are reduced by a Beadwall movable insulation The 
vertically stacked drums near the south wall form a drumwell 
chimney where heated air rises through ceiling vents above the 
drums into an open plenum area between the roof and the 
ceiling of the rooms Additional vents from this plenum on the 
north side of the house provide a path for the warm air into 
the room Earth berms on the north, east, and west sides of 
the house, a one foot covenng of earth on the roof, and an 
entry vestibule are used Cooling is enhanced by night ventilation 
The hot water system consists of two 30 gallon tanks painted 
black and positioned next to the south wall Original cost estimates 
for provisioning and installation of the solar system are gn/en 

OOE 

N82-10511# Department of Housing and Urban Development. 
Washington. D C 

SOLAR PROJECT DESCRIPTION FOR LIVING SYSTEMS 
SINGLE FAMILY RESIDENCE, DAVIS. CALIFORNIA 

Oak Ridge. Tenn DOE 31 Aug 1981 75 p Prepared in 

cooperation with Boeing Co . Seattle 
(Contract DE-AB01-76CS-31020) 

(DE81 -029743. SOLAR/ 1046-81/50) Avail NTIS 

HC A04/MF A01 

Two independent systems are described - a direct gam passive 
solar space heating system and an active domestic hot water 
preheating system Large south-facing windows and a clerestory 
skylight permit direct winter Sun to enter the house Solar energy 
thermal storage is provided by both water filled tubes and the 
concrete slab floor Movable shutters and insulating curtains 
provide capability to reduce night heat losses Summer overheat 
protection is provided by roof overhangs and by natural 
ventilation The collector, storage, heating load, and auxiliary loads 
subsystems and modes of operation are described for both 
systems The house is instrumented for thermal performance 
evaluation Original cost estimates for provisioning and installation 
of the solar system are given DOE 

N82-10512# Midwest Research Inst. Kansas City. Mo Solar 
Energy Research Inst 

ENERGY END-USE REQUIREMENTS IN MANUFACTURING, 
VOLUME 1 

Dilip R Limaye (Synergic Resources Corp ). Steven Isser (Synergic 
Resources Corp ), Roy Beatty (Synergic Resources Corp ), Glenn 
Colville (Synergic Resources Corp ), Karen Lang (Synergic 
Resources Corp), and Frank Krawiec Jul 1981 233 p refs 

(Contracts DE-AC02-77CH-00178, EG-77-C-01-4042) 
(DE81-028975. SERI/TR -733-790R -Vol- 1 ) Avail NTIS 
HC A1 1/MF AOl 

A review and evaluation of existing industrial energy data 
bases were undertaken to assess their potential for supporting 
SERI research to analyze technical and economic feasibility of 
solar technologies, and to establish multilayer R and D programs 
for solar thermal industrial electric power systems and solar 
IPH systems In the review of existing industrial energy data 
bases, the level of detail, disaggregation, and primary sources 
of information were examined The focus was on fuels and electric 
energy used for heat and power purchased by the manufacturing 
subsector and listed (>y 2-. 3-. and 4-digit SIC. primary fuel, 
and end use OOE 

N82-10S13jjl Sandia Labs. Albuquerque. N Mex 

FREQUENCY RESPONSE ANALYSIS OF FLUID CONTROL 
SYSTEMS FOR PARABOUC-TROUGH SOLAR COLLEC- 
TORS 

R Schindwolf Jul 1981 29 p refs 
(Contract DE-AC04-76DP-00789) 

(DE81-029293. SAND-80-0385) Avail NTIS 

HC A03/MF AOl 

A linearized steady-state frequency response is derived for 
parabolic-trough collectors and for connecting piping that can 
be used in standard gain-phase analyses to evaluate system 
stability and closed-loop frequency response The frequency- 


response characteristics of a typical collector string and piping 
are used in a gain-phase analysis to get some insight into the 
effect on system stability of various system parameters such as 
controller gain, sensor and controller-time constants, and sensor 
location DOE 

N82-10S15# Science Appltcations. Inc . McLean, Va Electro- 
Optics Technology Div 

TECHNICAL AND ECONOMIC ASSESSMENT OF SOLAR 
THERMOPHOTOVOLTAIC CONVERSION Final Report, Jul. 
1981 

W Koechner. H R Verdun, and N C Wyeth Jul 1981 190 p 

refs Sponsored by Electric Power Research Inst 
(EPRI Proj 1415-1) 

(DEBT -803762. EPRI-AP-1940) Avail NTIS 

HC A09/MF AOl 

The solar thermophotovoltaic (STPV) conversion concept is 
aimed at large-scale electric utility applications After considera- 
tion of several options, a conceptual system arrangement was 
chosen an analyzed to provide calculations for STPV system 
configuration, size, performance, and cost Baseline designs were 
selected fo the optical and converter subsystems, and a detailed 
analysis of the performance of these subsystems was made using 
mathematical models an computer codes The various subsys- 
tems operating parameters were related to overall sytem 
performance and cost, and a minimum cost/power output point 
was found for the conceptual system DOE 

N82-10B16j(l Veda. Inc . Camarillo. Calif 

ECONOMIC ANALYSIS OF THE UNIFIED HELIOSTAT 
ARRAY 

7 Nov 1980 395 p refs 
(Contract DE-AC03-80SF- 10802) 

(DE81-026698, DOE/SF-10802/T4, 

VEDA-43905-80U/P0069) Avail NTIS HC A17/MF AOl 
The array (UHA) is comprised of conventional two-axis 
heliostats mounted on a terraced south-facing wall of a single 
structure The arrangement of heliostats on the array is chosen 
to eliminate or control the degree of inter-heliostat shading and 
blocking The UHA was investigated as to cost and optical 
performance Two heliostats, the Veda Industrial Heliostat (VI H) 
and the Repowenng Helistat were investigated in conjunction 
with the UHA The UHA is found to (>e a viable candidate for 
solar thermal central receiver applications The UHA-VIH 
combination was shown to provide very high flux densities and 
to be suitable for high temperature applications in the 1000 K 
to 2000 K range These temperatures were shown to be 
achieve even with very small (1 MWt) collector fields. DOE 

N82-10519j^ Lincoln Lab . Mass Inst of Tech . Lexington 

PERFORMANCE OF TERRESTRIAL PHOTOVOLTAIC 
MODULES AT MIT UNCOLN LABORATORY EXPERIMEN- 
TAL PHOTOVOLTAIC SYSTEMS 

S E Forman 30 Apr 1981 19 p refs 

(Contract DE-AC02-76ET-20279) 

(DEB1-029995. OOE/ET-20279/140) Avail NTIS 

HC A02/MF AOl 

Through a program of periodic sunreillance, measurements 
and inspections, over 250 electrically failed modules were located, 
removed and analyzed during a four-year period The pnncipal 
causes of failure were cells cracked due to weathering or internal 
module stresses, failed solder joints: interconnects not soldered 
to rear sides of cells at assembly, cells or interconnects electrically 
shorted to metallic substrates, and broken or split interconnects 
Details and photographs of many of the different typs of 
failures are presented In addition, some of the analysis techniques 
used to locate the failures are described DOE 

N82-10521jjl Chicago Univ. Ill Enrico Fermi Inst 

INTEGRATED FUNCTION NONIMAGING CONCENTRATING 
COLLECTOR TUBES FOR SOLAR THERMAL ENERGY 
Technical Progress Report 

Roland Winston and Joseph J OGallagher 25 Aug 1981 
21 p refs 

(Contract OE-AC02-80ER- 10558) 

(DE81 -029677. DOE/ER-10558/2) Avail NTIS 

HC A02/MF AOl 

A substantial improvement in optical efficiency over contem- 
porary external reflector evacuated tube collectors was achieved 
by integrating the reflector surface into the outer glass envelope 
The design, fabncation and preliminary test results are described 


64 


02 SOLAR ENERGY 


for a prototype collector based on this concept Efficiencies above 
40% up to nearly 300 C may be achieved DOE 

N82-10534j|l Midwest Research Inst . Golden. Colo Solar 
Energy Research Inst 

STANDARDS APPLICATION AND DEVELOPMENT PLAN 
FOR SOLAR THERMAL TECHNOLOGIES 

H R W Cobb Jul 1981 218 p refs 
(Confracts DE-AC02-77CH-00178, EG-77-C-01-4042) 
(DE81-030310. SERI/TR-742-885) Avail NTIS 

HC A10/MF A01 

Functional and standards matrices, developed from input from 
ST users and from the industry that will be continually reviewed 
and updated as commercial aspects develop are presented The 
matrices highlight codes, standards, test methods, functions and 
definitions that need to be developed They will be submitted 
through ANSI for development by national consensus bodies. A 
contingency action is proposed for standards development if 
specific input is lacking at the committee level or if early 
development of a standard would hasten commercialization or 
gain needed jurisdictional acceptance T M 

N82-10B37|^ Los Alamos Scientific Lab . N Mex 
STATE OF THE ART IN PASSIVE SOLAR HEATING 
J Douglas Balcomb 1981 4 p Presented at the Passive and 
Hybrid Solar Energy Program Update Meeting. Washington. D C . 
9-12 Aug 1981 
(Contract W-7405-eng-36) 

(LA-UR-81-2185. CONF-8 10832-1) Avail NTIS 

HC A02/MF A01 

The state of the art is outlined according to four major 
categories passive, solar practice, evaluation, design, and products 
and materials Needed future research activities and point 
industry/government activities are listed DOE 

N82-10538j$l Los Alamos Scientific Lab. N Mex 

LOS ALAMOS NATIONAL LABORATORY PASSIVE SOLAR 
PROGRAM 

Donald A .Neeper 1981 12 p refs Presented at the Passive 

and Hybrid Solar Energy Program Update Meeting. Washington. 
DC. 9-12 Aug 1981 
(Contract W-740S-eng-36) 

(0E81-028778. LA-U R-81-2162, CONF-8 10832-2) Avail 
NTIS HC A02/MF A01 

Progress in passive solar tasks performed for FY-81 is 
documented Twenty-eight configurations of sunspaces were 
studied using the solar load ratio method of predicting perfor- 
mance. the configuration showing best performance is discussed 
The minimum level of insulation needed to generate convective 
flow in the thermosphon test rig is noted and measured 
Information is also included on test room performance, off speak 
auxiliary electric heating for a passive home, free convection 
experiment, monitored building, and technical support to the US 
Department of Energy DOE 

N82-10639jjl Midwest Research Inst . Kansas Oty. Mo Solar 
Energy Research Inst 

INVESTIGATION OF PHOTOVOLTAIC MECHANISMS IN 
POLYCRYSTALUNE THIN-FILM SOLAR CELLS Ouarteriy 
Report, 1 Aug. - 31 Oct. 1980 

T A Temofonte 3 Apr 1981 18 p refs 

(Contract DE-AC02-77CH-00178) 

(DE81-027272, SERI/PR-9233- 1 -T1 , QR-1) Avail NTIS 
HC A02/MF A01 

Initial efforts focused on exploring the role of atomic hydrogen 
on silicon surfaces The atomic hydrogen was generated using 
an inductively coupled olasma Comparisons using Auger sputter 
profiling were made of hyorogenated silicon surfaces, oelioerateiy 
oxidized silicon surfaces and silicon surfaces having a native 
oxide The auger spectrum of a hydrogenated silicon surface is 
initially qualitatively similar to that for an oxidized surface Distinct 
differences emerge as a function of sputtering depth, ziv , the 
ratio of free silicon to bonded silicon decreases first before finally 
decreasing This implies a significantly different surface composi- 
tion for hydrogenated silicon compared to oxidized silicon DOE 

N82-10641jjl Sandia Ijbs , Albuquerque, N Mex 

SOLAR ENERGY SYSTEM DESIGN: A SIMPLE METHOD 
FOR SIZING THE COLLECTOR FIELD AND THERMAL 
STORAGE 


Ralph R Peters Jul 1981. 81 p refs 
(Contract DE-AC04-76DP-00789) 

(DE81-028852. SAND-81-1541) Avail NTIS 

HC A05/MF A01 

The Zero Marginal Cost (ZMC) technique to enable quick, 
accurate designs of parabolic trough solar energy systems was 
developed The ZMC technique is discussed and it is shown 
that systems designed with this technique compare quite favorably 
with those designed using expensive computer codes . DOE 

N82-10542{^ SRI International Corp . Menlo Park. Calif 

CONCEPTUAL DESIGN OF A GLASS-REINFORCED 
CONCRETE SOLAR COLLECTOR 

Arthur J Slemmons. Dale W Ploeger. and Ron Lundgren (Sandia 
Labs . Albuquerque, N Mex) Jul 1981 51 p refs 
(Contract DE-AC04-76DP-00789) 

(DE81-029280. SAND-81-7011) Avail NTIS 

HC A04/MF A01 

An investigation of the properties and characteristics of 
glassfiber-reinforced concrete (GRC) was made to determine its 
suitability as a reflector substrate and structure for heliostats 
and solar collectors The material properties and characteristics 
of GRC were established by tests on small flat panels A conceptual 
design of a 2-m x 6-m parabolic trough solar collector module 
and a preliminary production-cost analysis were also completed 

DOE 

N82-10643jj( Boeing Computer Senrices, Inc . Seattle. Wash 

INTERMEDIATE PHOTOVOLTAIC-SYSTEM APPLICATION 
EXPERIMENT OPERATIONAL PERFORMANCE REPORT. 
VOLUME 1; FOR LOVINGTON SQUARE SHOPPING 
CENTER SITE, LOVINGTON, NEW MEXICO 

Jul 1981 16 p Prepared for Sandia Labs. Albuquerque. 

N Mex 

(Contract DE-AC04-76DP-00789) 

(DE81-028971. SAND-81-7085/1) Avail NTIS 

HC A02/MF A01 

A 100 kwp photovoltaic flat panel system is planned for 
application in a shopping center to assess problems associated 
with utility tie-in and to provide utility experience with a 
photovoltaic system The project is briefly outlined, and the 
participants are listed Relevant weather data and reference 
operating conditions are given and four operational modes are 
described System specifications are given and the solar array, 
control, protection, and data acquisition and instrumentation 
subsystems are described DOE 

N82-10647^ Mid-Amencan Solar Energy Complex. Minneapolis. 
Minn 

SUMMARY OF PASSIVE-SOLAR-RETROFIT WORKSHOPS 

Jun 1981 12 p 

(Contract DE-AC02-79CS-301 50) 

(DE81-028146, MASEC-CF-8 1-028) Avail NTIS 

HC A02/MF ADI 

Efforts are described to provide training in the latest passive 
solar retrofit techniques to a wide Sector of residential design 
and construction professionals Three 20-hour passive solar 
single-family retrofit workshops were attended by 1 1 6 residential 
construction-related participants Each of the three workshops is 
described. The workshop topics and workbook were evaluated 
by 65 participants, and suggestions were made for improve- 
ment DOE 

N82-10558j^ Lincoln Lab . Mass Inst of Tech . Lexington 
TESTING AND EVALUATION OF A SOLAR PHOTOVOLTAIC 
FLYWHEEL ENERGY STORAGE SYSTEM 

Philip O Jarvinen. Bronwyn L French, R Duncan Hay, and Neil 
F Rasmussen (American Power Conversion. Burlington. Mass ) 
1981 6 p Presented at the lECEC Cktnf. Atlanta. 9-14 Aug 
1981 

(Contract DE-AC02-76ET-20279) 

(DOE/ET-20279/130, CONF-8 108 12-4) Avail NTIS 

HC A02/MF A01 

Measurements made on a 1/10 scale, magnetically levitated, 
residential solar photovoltaic (PV) flywheel energy storage system 
which acts as a complete interface between a solar PV array 
and an ac load are reported The overall in/ out electrical storage 
efficiency of the flywheel unit was measured along with the 
power transfer efficiencies of individual components and the 
system spin down tar losses An overall storage efficiency of 
82 percent was measured for the flywheel storage system when 
operated in a utility interactive mode DOE 
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N82-10563j|f Midwest Research Inst. Golden, Colo Solar 
Energy Research Inst 

APPUCATION OF SOLAR THERMAL ENERGY TO 
BUILDINGS AND INDUSTRY 

Charles F Kutscher May 1981 32 p refs Presented at the 

Energy and the Man-Built Environment Conf . Vail, Colo . 3-5 Aug 
1981. sponsored by Am Soc of Civil Eng 
(Contract DE-AC02-77CH-001 78) 

(SERI/TP-641 -1222. CONF-8 10808-6) Avail NTIS 

HC A03/MF A01 

Flat plate collectors and evacuated tube collectors are 
described, as are parabolic troughs. Fesnel lenses, and compound 
parabolic concentrators Use of solar energy for domestic hot 
water and for space heating and cooling are discussed Some 
useful references and methods of system design and sizing are 
given This includes mention of the importance of economic 
analysis The suitability of solar energy for industrial use is 
discussed, and solar ponds, point -focus receivers and central 
receivers are briefly descnbed The use of solar energy for process 
hot water, drying and dehydration, and process steam was 
examined, industrial process heat Field tests by the Department 
of Energy are discussed, and a solar total energy system in 
Shenandoah. GA is briefly described. DOE 

N82-10S68jil Institute of Gas Technology. Chicago. Ill 
ELECTROCHEMICAL PHOTOVOLTAIC CELLS Quarterly 
Technical Progress Report, 1 Nov. 1980 - 31 Jan. 1981 
Peter G P Ang. Anthony J Tiller. Anthony A Rossignuolo. and 
Anthony F Sammells Apr 1981 24 p ref Sponsored in 

cooperation with Midwest Research Inst 
(Contract EG-77-C-01 -4042) 

(DE81-769704. SERI/PR-9175-1-T3) Avail NTIS 

HC A02/MF A01 

The photoelectrochemical properties of p-Si. p-InP. p-MoS2. 
and n-CdSe semiconductors are presented A number of redox 
Storage systems are discussed Characteristics of single crystal 
systems and of surface treatments are investigated Long term 
testing was performed with polycrystalline CdSe and with p-lnP 
single crystal in electrochemical cells The quality and long term 
stability of various electrodes, electrolytes, and separator materials 
are studied DOE 

N82-10B69j^ Pennsylvania State Univ. University Park 
Materials Research Lab 

CONTROLLED CADMIUM TELLURIDE THIN FILMS FOR 
SOLAR-CELL APPUCATIONS Quarteriy Report, 1 Dec. 
1980-1 Feb. 1981 

M 8 Das and S W Krishnaswamy 15 May 1981 14 p 

refs 

(Contract DE-AC02-77CH-001 78) 

(DE81-023275. SERI/PR -9 1 3 1 - 1 -T3 . QR-3) Avail NTIS 
HC A02/MF A01 

Indium doped CdTe films cadmium vacancies occur which 
cause the presence of deep level acceptor states in the material 
are discussed By sputtering at a cadmium overpressure it was 
possible to compensate for these vacancies and improve the 
device quality Extensive temperature dependent measurements 
of dark and illuminated l/V characteristics of gold metalized 
Schottky barrier diodes based on these improved and reproducible 
films were made Characteristics showing I/sub sc/ and V/sub 
oc/ at different temperatures and different illumination level are 
presented DOE 

N82-10570jfl Sandia Labs . Albuquerque. N Mex Photovoltaic 
Projects Div 

SOLAR PHOTOVOLTAIC SYSTEM ENGINEERING PERSPEC- 
TIVES 

Gary J Jones 1981 7 p refs Presented at the Energy in 

Man-Built Environ The Next Decade Spec Conf. Vail, ^lo . 

3 Aug 1981 

(Contract DE-AC04-76DP-00789) 

(DE81-023179. SAND-81 -1164C. CONF-8 10808-7) Avail 
NTIS HC A02/MF A01 

The activities of the national photovoltaic program which 
aid the photovoltaic system background information are presented 
and major issues are highlighted DOE 

N82-10571j^ Messerschmitt-Boelkow-Blohm GmbH. Otto- 
brunn (West Germany) Space Div 

TECHNOLOGICAL ACTIVITIES FOR HIGH PERFORMANCE 
RECEIVERS Final Report 


Guenther Schmidt. Erich Kirner, and Helmut Zewen Bonn 
Bundesministenum fuer Forschung und Technologie Dec 1980 
86 p refs In GERMAN. ENGLISH summary Sponsored by 
Bundesministenum fuer Forschung und Technologic 
(BMFT-FB-T-80-133. MBB-UR-39979-79. ISSN-0340-7608) 
Avail NTIS HC A05/MF A01. Fachinformationszentrum. 
Karisruhe, West Germany DM 18.05 

Preliminary studies were carried out on the optimization of 
the energy transfer efficiency from the incident solar radiation 
into the heat transfer medium of solar thermal plants by designing 
high performance receivers The transfer efficiency has a direct 
impact on the overall plant efficiency and the size of the cost 
effective collector field Two mam lines were followed, closed 
Rankine cycles with organic heat transfer media at temperatures 
between 350 and 400 C. and gas turbine cycles at temperatures 
from 800 to 900 C A test receiver cooled by organic media 
was built and its thermal and mechanical resistance as well as 
the behavior of different heat transfer media with respect to 
thermal efficiency and stability were analyzed Industrial application 
appears feasible Author (ESA) 

N82-10S77j^ Department of Agriculture. Washington, D C 

THE YOUNG SOLAR COLLECTOR: AN EVALUATION OF 

ITS MULTIPLE FARM USES 

Walter G Held. Jr May 1981 21 p ref 

(PB81-214132, AER-466) Avail NTIS HC A02/MF A01 CSCL 

13A 

The features of the Young collector and reports on its physical 
and economic performance were studied The collector is portable 
and tillable, with a flexible airflow system It is found that it 
satisfactorily dries grain, provides home heating, and saves energy 
The homemade, low cost Young flat plate solar collector for 
multiple uses on the farm was designed by a farm couple and 
the small farm energy project GRA 

N82-10863j^ Sandia Labs . Albuquerque. N Mex Photometries 

and Optical Development Div 

AUTOMATED FRESNEL LENS TESTER SYSTEM 

Gary S Phipps Jul 1981 71 p 

(Contract DE-AC04-76DP-00789) 

(DE81-029483. SAND-81-1187) Avail NTIS 

HC A04/MF A01 

An automated data collection system controlled by a desktop 
computer for testing Fresnel concentrators (lenses) intended for 
solar energy applications was developed The system maps the 
two dimensional irradiance pattern formed in a plane parallel to 
the lens, whereas the lens and detector assembly track the Sun 
A jzoint detector silicon diode measures the irradiance at each 
point of an operator defined rectilinear grid of data positions 
Comparison with a second detector measuring solar insolation 
levels results in solar concentration ratios over the image plane. 
Summation of image plane energies allows calculation of lens 
efficiencies for various solar cell sizes DOE 

N82-10962){l Argonne National Lab. Ill 

SOLAR DATA BASE MANAGEMENT SYSTEM 

I Singh (Mohawk Coll . Hamilton, Ont ). R M Wolosewicz. H 

Singh, and P S Chopra 1980 8 p refs Presented at the 

ASME Century 2 Emerging Technol Conf. San Francisco. 

12-15 Aug 1980 

(Contract W-31-109-eng-38) 

(DEB 1-023 122. CONF-800804-40) Avail NTIS 

HC A02/MF A01 

The data base management system established to handle 
the reliability and materials assessment data generated by over 
1 00 solar heating and cooling systems was assessed The planning, 
the design, and some of the software used to handle data 
processing and reduction requirements are described DOE 

N82-11209*f Jet Propulsion Lab, California Inst of Tech. 
Pasadena 

FRACTURE MECHANICS OF CELLULAR GLASS 

J G Zwissler and M A Adams 1 Feb 1981 53 p refs 
(Contracts NAS7-100, DE-AI01-81ET-20307) 

(NASA-CR- 164959, JPL-Pub-81 - 16) Avail NTIS 

HC A04/MF A01 CSCL 11A 

The fracture mechanics of cellular glasses (for the structural 
substrate of mirrored glass for soir concentrator reflecting panels) 
are discussed Commercial and developmental cellular glasses 
were tested and analyzed using standard testing techniques and 
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models developed from linear fracture mechanics Two models 
describing the fracture behavior of these materials were 
developed Slow crack growth behavior in cellular glass was 
found to be more complex than that encountered in dense glasses 
or ceramics The crack velocity was found to be strongly dependent 
upon water vapor transport to the tip of the moving crack The 
existence of a static fatigue limit was not conclusively established, 
however, it is speculated that slow crack growth behavior in 
Region 1 may be slower, by orders of magnitude, than that 
found in dense glasses B W 

N82-11247|il California Univ . Livermore Lawrence Livermore 
Lab 

SOLAR COAL-GASIFICATION REACTOR FOR HYDROCAR- 
BON-FREE SYNTHESIS GAS 

W R Atman Jun 1981 10 p Presented at the STTF Users 

Assoc Ann Meeting. Pasadena. Catif. 23 Apr 1981 
(Contract W-7405-eng-48) 

(DE81-026600, UCRL-86260. CONF-8 10469-3) Avail NTIS 
HC A02/MF A01 

The products from a coal gasification process are discussed 
In synthesis gas production, the end product is a high Btu gas 
composed of methane and higher hydrocarbons Furthermore, 
the liquid hydrocarbons can be even more valuable as feedstocks 
for other processes In other applications such as methanol 
production, the hydrocarbon content of the synthesis gas is a 
non-reactive diluent that must be bled away from the product 
synthesis area to keep its concentration from building up In 
addition to the above benefits, this reactor requires substantially 
less steam in the coal gasification process The reactor is able 
to produce hydrocarbon-free synthesis gas because it withdraws 
the pyrolysis gases from the reactor as they are formed and 
reinjects them above the char gasification zone where they are 
steam reformed into CO. C02, and H2 Since almost all of the 
hydrocarbons released in coal gasification come off with the 
pyrolysis gases, the reactor will produce nearly hydrocarbon-free 
gas DOE 

N82-11316jjl Mid-Amencan Solar Energy Complex. Bloomington. 
Minn 

MASEC SOLAR 80 HOME DESIGNS 

1980 19 p 

(DE81 -028344. MASEC-PA-80-007) Avail NTIS 

HC A02/MF A01 

Plans of passive solar homes designed by ten teams from 
various sections of the mid-American region are presented The 
energy efficient designs use up to 80% less fossil fuel energy 
for heating than those built to conventional construction standards 
Energy conserving and passive design techniques are discussed 
The design features of the ten (RidgeWay. ClaireMont. Solar- 
Way. KirkWood. SunSource. Parkland. CedarWood. SunRise. 
SunCrest. and WaterFord) homes are presented DOE 

N82-1132S)|I Booz-Allen and Hamilton. Inc. Bethesda. Md 
Energy and Environment Div 

USER NEEDS FOR SOLAR DECISION-MAKING TOOLS: 
THE HOMEBUILDING INDUSTRY Final Report 

Min Kantrowitz John Kurtz, and Kimball Hart 1981 131 p 

refs Prepared in cooperation with Midwest Research Inst . Golden. 
Colo 

(Contracts DE-AC02-77CH-001 78. EG-77-C-0 1-4042) 
(DE81-027293. SERI/TR-98252-1b) Avail NTIS 

HC A07/MF AOl 

The need for decision tools and design tools to be used by 
decision makers considering using solar energy in the single-family 
residential construction sector was studied Three builder groups 
were found based upon decision making patterns relative to 
innovation and a five-step decision process Eleven existing design 
tools were reviewed against identified user needs The principal 
conclusions are that decision tools are largely lacking and design 
tools do not easily fit user needs Recommendations for further 
study are made DOE 

N82-11407|j( Science Applications. Inc. McLean. Va Solar 
Technology Div 

PARAMETRIC SENSITIVITY STUDY FOR SOLAR-ASSISTED 
HEAT-PUMP SYSTEMS Final Report 

N M White and J H Morehouse Jul 1981 110 p refs 

Prepared for Midwest Research Inst. Golden. Colo 
(Contracts DE-AC02-77CH-0017. EG-77-C-01 -4042) 


(DE81-030309. SERI/TR-98288-1) Avail NTIS 

HC A06/MF AOl 

The engineering and economic parameters affecting life-cycle 
costs for solar-assisted heat pump systems are investigted The 
change in energy usage resulting from each engineering parameter 
vaned was developed from computer simulations, and is compared 
with results from a stand-alone heat pump system Three 
geographical locations are considered Washington. DC. Fort 
Worth. TX. and Madison. Wl Results indicate that most 
engineering changes to the systems studied do not provide 
significant energy savings The most promising parameters to 
ary are the solar collector parameters tau (-) and U/sub L/ the 
heat pump capacity at design point, and the minimum utilizable 
evaporator temperature Costs associated with each change are 
estimated, and life-cycle costs computed for both engineering 
parameters and economic variations in interest rate, discount 
rate, tax credits, fuel unit costs and fuel inflation rates Results 
indicate that none of the feasibile engineering changes for the 
system configuration studied will make these systems economic- 
ally competitive with the stand-alone heat pump without a 
considerable tax credit DOE 


N82-11413)jl Brookhaven National Lab. Upton. N Y Dept 
of Energy and Environment 

DOE SOLAR -ASSISTED HEAT-PUMP PROGRAM: ITS 

EVOLUTION AND ITS POTENTIAL 

J W Andrews 1981 5 p refs Presented at the Active Solar 
Contractors' Rev Meeting. Washington. DC Sep 1981 
(Contract DE-AC02-76CH-00016) 

(DE81-026055. BNL-29677. CONF-810912-10) Avail NTIS 
HC A02/MF AOl 

Progress in the solar assisted heat pump program is described 
in terms of the progressive modification of original assumptions 
on the basis of accumulating experience The ways in which 
these modifications led to enhanced system potential are 
explained A major impetus for progress is the assimilation and 
reconciliation of divergent systems analysis results Technical 
accomplishments in the program are described, and needed future 
activities are listed DOE 

N82-11B44*# Teledyne Brown Engineering. Huntsville. Ala 
Engineering Services Div 

INVESTIGATION OF DIRECT SOLAR-TO-MICROWAVE 
ENERGY CONVERSION TECHNIQUES Final Repoit 

N E Chatterton. T K Mookherji. and P K Wunsch Jan 1978 
107 p refs 

(Contract NAS8-32643) 

(NASA-CR-161883. ESD-78-MSFC-2174I Avail NTIS 

HC A06/MF AOl CSCL 10A 

Identification of alternati ve method s of produci ng microwave 
energy from solar radiation for purposes of directing power to 
the Earth from space is investigated Specifically, methods of 
conversion of optical radiation into microwave radiation by the 
most direct means are investigated Approaches based on 
demonstrated device functioning and basic phenomenologies are 
developed There is no system concept developed, that is 
competitive with current baseline concepts The most direct 
methods of conversion appear to require an initial step of 
production of coherent laser radiation Other methods generally 
require production of electron streams for use in solid-state or 
cavity-oscillator systems Further development is suggested to 
be worthwhile for suggested devices and on concepts utilizing a 
free-electron stream for the intraspace station power transport 
mechanism S L 

N82-1 1548*jj( Jet Propulsion Lab. California Inst of Tech. 
Pasadena 

THE EFFECTS OF IMPURITIES ON THE PERFORMANCE 
OF SILICON SOLAR CELLS 

K A Yamakawa 1 Sep 1981 75 p refs 
(Contracts NAS7-100. EX-76-A-29-1012. 

DE-AI01-76ET-20356) 

(NASA-CR-164945. JPL-Pub-81-76. DOE/JPL-1012-57) Avail 
NTIS HC A04/MF AOl CSCL 10A 

The major factors that determine the tolerable concentrations 
of impurities in silicon feedstock for solar cells used in power 
generation are discussed in this report It is concluded that a 
solar-grade silicon cdh be defined only for a specific manufacturing 
process It is also concluded that it is the electrical effects, 
efficiency and resistivity, that are dominant in determining tolerable 
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concentrations of impurities in the silicon feedstock Crystal growth 
effects may become important when faster growth rates and 
larger crystal diameters are developed and used Author 

N82-1 1549*1 Jet Propulsion Lab. California Inst of Tech. 
Pasadena 

IRRIGATION MARKET FOR SOLAR THERMAL PARABOUC 
DISH SYSTEMS 

Hamid Habib-agahi and Sue Campbell Jones 1 Sep 1981 
40 p refs 

(Contracts NAS7-100. DE-AT04-81AL- 16228) 
(NASA-CR-164955. JPL-Pub-81-85. OOE/JPL- 1060-49) Avail 
NTIS HC A03/MF A01 CSCL 10A 

The potential size of the onfarm-pumped irrigation market 
for solar thermal parabolic dish systems in seven high-insolation 
states IS estimated The study is restricted to the displacement 
of three specific fuels gasoline, diesel and natural gas The 
model was developed to estimate the optimal number of parabolic 
dish modules per farm based on the minimum cost mix of 
conventional and solar thermal energy required to meet irrigation 
needs The study concludes that the potential market size for 
onfarm-pumped irrigation applications ranges from 101.000 
modules when a 14 percent real discount rate is assumed to 
220.000 modules when the real discount rate drops to 8 percent 
Arizona. Kansas. Nebrasks. New Mexico and Texas account for 
98 percent of the total demand for this application, with the 
natural gas replacement market accounting for the largest segment 
(71 percent) of the total market Author 

N82-11550*jil Jet Propulsion Lab . California Inst of Tech . 
Pasadena 

SECONDARY AND COMPOUND CONCENTRATORS FOR 
PARABOLIC DISH SOLAR THERMAL POWER SYSTEMS 

L D Jaffe and P T Poon 15 Apr 1981 47 p refs Sponsored 
in part by OOE 
(Contract NAS7-100) 

(NASA-CR-164960. JPL-Pub-81-27. DOE/JPL-1060-43) Avail 
NTIS HC A03/MF A01 CSCL 10A 

A secondary optical element may be added to a parabolic 
dish solar concentrator to increase the geometric concentration 
ratio attainable at a given intercept factor This secondary may 
be a Fresnel lens or a mirror, such as a compound elliptic 
concentrator or a hyperbolic trumpet At a fixed intecept factor, 
higher overall geometric concentration may be obtainable with 
a long focal length primary and a suitable secondary matched 
to It Use of a secondary to increase the geometric concentration 
ratio IS more likely to e worthwhile if the receiver temperature 
IS high and if errors in the primary are large Folding the optical 
path with a secondary may reduce cost by locating the receiver 
and power conversion equipment closer to the ground and by 
eliminating the heavy structure needed to support this equipment 
at the primary focus Promising folded-path configurations indue 
the Ritchey-Chretien and perhaps some three element geometries 
Folding the optical path may be most useful in systems that 
provide process heat Author 

N82-11551*|jl National Aeronautics and Space Administration 
Lewis Research Center. Oeveland. Ohio 

SOLAR CELL DEVELOPMENT FOR THE POWER EXTENSION 
PACKAGE 

Cosmo R Baraona and James L Doni (NASA. Johnson Space 
Center) 1981 8 p refs Presented at the 16th Intersoc 

Energy Conversion Conf. Atlanta. 9-14 Aug 1981 
(NASA-TM-82685. E-922) Avail NTIS HC A02/MF A01 CSCL 
10A 

The PEP IS a 32 kilowatt flexible substrate, retrievable, solar 
array system for use on the Space Shuttle Solar cell costs will 
be reduced by increasing cell area and simplifying cell and 
coverglass fabrication processes and specifications The cost goal 
IS to produce cells below S30 per watt Two and ten ohm-cm 
silicon cells were investigated In phase I of the cell development 
program a few thousand candidate cells will be produced and 
evaluated for utility and quality In phase II a large number of 
cells will be fabricated to verify production readiness and cell 
yields and costs This schedule is compatible with PEP initial 
operational capability in 1984 Approximately 140.000 large area 
(59 x 59 cm) cells will be required for two PEP solar arrays 
The status of the cell development and testing, including a radiation 
damage test and side-by-side comparison of candidate cell types 
with pre- and post-irradiation airplane calibration of outer space 
short-circuit current, is reported . T M 


N82-11654# Arkansas Univ . Fayetteville 

MISSISSIPPI COUNTY COMMUNITY COLLEGE SOLAR 

PHOTOVOLTAIC PROJECT Final Report 

F K Deaver. M M Johnson. Tom Pugh. Ray Snowden. W D 
Turner. J D Wall. J G Williams, and J fl Yeargan Nov 
1980 256 p refs 

(Contract DE-FG05-77CS-20347. Grant EG-77-G-05-5565) 
(DE81-030669. D0E/ET-20347/T1) Avail NTIS 

HC A12/MF A01 

A weather station was maintained from April 1978 to April 
1980 Daily totals of direct normal and global insolation are 
given, and an hour-by-hour pnntout of direct normal, global, 
and diffuse solar radiation for the entire two year period is included 
A number of studies were conducted, including daylighting. energy 
consenration and management, design tradeoffs, and landscaping 
The collector selection process included the writing of specifica- 
tions. providing design data, reviewing the various collector 
designs, inspecting potential vendor facilities, monitoring on-site 
tests, and the final selection A simulation was made of the 
entire system, including both an electrical and thermal simulation 
of the photovoltaic array and a thermal simulation of the various 
buildings Example pnntouts of the simulations are included 

OOE 

N82-11B67jjl RCA Labs. Princeton. N J 

AMORPHOUS BORON-SIUCON-HYDROGEN ALLOYS FOR 
THIN-FILM HETEROJUNCTION SOLAR CELLS Quaiteriy 
Technical Progress Report, 1 Sep. - 30 Nov. 1980 

A R Moore. D E Carlson, and R W Smith May 1981 18 p 

refs 

(Contract DE-AC02-77CH-00178) 

(DE81-027234. SERI/PR-0-9010-2. QTPR-2) Avail NTIS 
HC A02/MF A01 

The conductivity of a-B Si H films increases with substrates 
temperature and annealing temperature for temperatures up to 
5000 C (highest investigated) However, increasing the conductiv- 
ity causes the optical gap to decrease Preliminary results on 
a-B Si H/a-Si H heterojunction devices are not encouraging as 
interface states appear to limit the conversion efficiency to approx 
1 5% DOE 

N82-11B58{f RCA Labs. Princeton. N J 
AMORPHOUS BORON-SIUCON-HYDROGEN ALLOYS FOR 
THIN-FILM HETEROJUNCTION SOLAR CELLS Quarterly 
Technical Progress Report, 1 Dec. 1980 - 28 Feb. 1981 

A R Moore. D E Carlson, and R W Smith Jun 1981 18 p 

refs Prepared for Midwest Research Inst . Golden. Colo 
(Contract DE-AC02-77CH-001 78) 

(DE81 -027254. SERI/PR-0-9010-3. QTPR-3) Avail NTIS 
HC A02/MF A01 

Amorphous boron-silicon-hydrogn (a-B Si H) alloys were used 
to make heterojunction contacts to hydrogenated amorphous 
silicon (a-Si H) films The performance of a-B Si H/a-Si H 
heterojunction cells are limited mainly by a large de nsity o f 
interface states Another p-type. wide bandgap material, 
microcrystalline silicon-carbon-hydrogen (M-Si C H) was investi- 
gated Three techniques are explored for production of m-Si C H 
films glow discharge deposition, thermal annealing of a-Si C H 
films, and laser annealing of a-Si C H films DOE 

N82-1156(^ Automation Industries. Inc. Silver Spring. Md 
Vitro Labs Div 

SOLAR ENERGY SYSTEM PERFORMANCE EVALUATION; 
FOREST CITY DILLON, WASHINGTON, D.C., JANUARY 
1980 - DECEMBER 1980 

D W Missal 1980 82 p refs 
(Contract DE-AC02-79CS-30027) 

(DE81-028174. SOLAR/ 1041 -81/ 14) Avail NTIS 

HC A05/MF A01 

An active solar energy system consisting of single glazed 
flat plate collectors. 3200 gallons of storage liquid, and an auxiliary 
oil fired boiler, was designed to supply 59% of the hot water 
demand for a high rise apartment building The annual solar 
fraction predicted by the f chart simulation was 37%. and the 
solar fraction measured was 32% Other measures of performance, 
including solar system coefficient of performance, are given The 
performance of the collector, storage, and domestic hot water 
subsystems is discussed DOE 

N82-11S61j^ Automation Industnes. Inc. Silver Spring. Md 
Vitro Labs Div 
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SOLAR ENERGY SYSTEM PERFORMANCE EVALUATION: 
MONTECITO PINES, SANTA ROSA. CALIFORNIA, NOVEM- 
BER 1979 - APRIL 1980 

E N Ashman 1980 80 p refs 
(Contract DE-AC01 -79CS-30027) 

(DE81-028175. SOLAR/ 1045-80/ 14) Avail NTIS 

HC A05/MF A01 

An active solar energy system consisting of 950 square 
feet of flat plate collectos. gas fired auxiliary boilers, and 2000 
gallons of storage was designed The solar fractions actually 
achieved were 1 1% for heating and 44% for hot water Measures 
of performance are given, including, solar savings ratio, conven- 
tional fuel savings, system performance factor, and solar system 
coefficient of performance The performance of the collector, 
storage, space heating and domestic hot water subsystems are 
discussed DOE 

N82-11564j^ McDonnell-Douglas Corp . Huntington Beach. Calif 

SECOND GENERATION HEUOSTAT. VOLUME 1 Final 
Report 

D A Steinmeyer Apr 1981 428 p Prepared for Sandia 

Labs . bvermore. Calif 2 Vol 
(Contract DE-AC04-76DP-00789) 

(DE81-029618. SAND-81-8177-Vol-1) Avail NTIS 

HC A19/MF A01 

The heliostat subsystem design is described The test program 
IS summarized, including component testing, subsystem operation 
and the shipment and installation The production heliostat 
description, the manufacturing process definitions, and the 
manufacturing facility definition are summarized The installa- 
tion. operations, and maintenance requirements for the 50 MWe 
field are reviewed Future development activities aimed at further 
cost reduction are discussed DOE 

N82-11666{{l Sandia Labs. Livermore. Calif 

STUDY OF PHOTOVOLTAIC COST ELEMENTS. 
VOLUME 1: EXECUTIVE REPORT. VOLUME 2: PROJECT 
BACKGROUND Final Report 

James B Ayers Jul 1981 269 p Prepared in cooperation 

with Barry (Theodore) and Associates. Los Angeles 5 Vol 
(Contract DE-AC04-76DP-00789) 

(DE81-030982. SAND-81 -7014-Vol-1. SAND-81-7014-Vol-2) 
Avail NTIS HC A12/MF A01 

Two models used for estimating installation costs for 
residential and intermediate photovoltaic energy systems are 
summarized The modeling rationale is reviewed, and the results 
obtained when the models were applied to 10 residential and 
10 intermediate PV systems are listed Output reports for each 
of the test cases are appended DOE 

N82-11567|jl Sandia Labs . Livermore. Calif 

STUDY OF PHOTOVOLTAIC COST ELEMENTS. 
VOLUME 3: SANDIA NATIONAL LABORATORIES PHO- 
TOVOLTAIC SYSTEMS DESIGN CATALOG Final Report 

James B Ayers Jul 1981 207 p Prepared in cooperation 

with Barry (Theodore) and Associates. Los Angeles 
(Contract DE-AC04-76DP-00789) 

(DE81-030986. SAND-8 1-701 4- Vol-3) Avail NTIS 

HC A10/MF A01 

Basic system data sheets, which include project title and 
location, prime contractor. PV system general description, and 
energy storage capacity, are shown for 29 intermediate PV systems 
and 1 9 residential PV systems In addition, cost data and output 
reports generated by TB and A's PV installation cost models are 
included for 10 intermediate systems and 10 residential 
systems ODE 

N82-11668j(l Sandia Labs. Livermore. Calif 

STUDY OF PHOTOVOLTAIC COST ELEMENTS. 
VOLUME 4: INSTALLATION COST MODEL FOR RESIDEN- 
TIAL PV SYSTEMS: USERS MANUAL Final Report 

James 8 Ayers Jul 1981 89 p Prepared in cooperation 

with Barry (Theodore) and Associates. Los Angeles 5 Vol 
(Contract DE-AC04-76DP-00789) 

(0E81-031921. SAND-81-7014-VOI-4) Avail NTIS 

HC A05/MF A01 

A quantitative methodology is presented for estimating 
installation costs of residential photovoltaic systems The 
installation cost model for residential PV systems is comprised 
of 144 estimating equations selectively exercised, based on user 
definition of the system At the input stage, residential PV systems 


can be fully described by 9 design option categories and 9 
system specification categories All assumptions were validated 
with installers of solar thermal systems A discussion of the 
model IS included as well as an example of its use with an 
8 KW PV system for a Southwest all-electric residential design 

DOE 

N82-11669|fi Sandia Labs. Livermore. Calif 

STUDY OF PHOTOVOLTAIC COST ELEMENTS. 
VOLUME 5: INSTALLATION COST MODEL FOR INTER- 
MEDIATE PV SYSTEMS: USERS MANUAL Final Report 

James B Ayers Jul 1981 137 p Prepared in cooperation 

with Barry (Theodore) and Associates. Los Angeles 5 Vol 
(Contract DE-AC04-76DP-00789) 

(DE81-030981. SAND-81-7014-Vol-5) Avail NTIS 

HC A07/MF A01 

A cost modeling methodology is presented for estimating 
installation costs associated with intermediate photovoltaic (PV) 
systems With only a parametric description of an intermediate 
power system, the model can be used to develop an installation 
cost estimate for that system The model is based on conventional 
cost-estimating procedures widely used by the construction 
industry and was validated by comparing estimates for the same 
10 systems made independently by a cost engineering firm A 
description of the model is included as well as an example of 
Its use with a 200 KW solar breeder plant design to be located 
in Rockville. Maryland DOE 


N82-1157B)|I Brookhaven National Lab. Upton. N Y 

IMPURITY EFFECTS IN a-Si:H SOLAR CELLS 

A E Delahoy and R W Griffith 1981 10 p refs Presented 

at 15th IEEE Photovoltaic Specialists Conf. Orlando. Fla. 

12-15 May 1981 

(Contract DE-AC02-76CH-00016) 

(0E81 -025069. BNL-29668. CONF-81 0526-38) Avail NTIS 
HC A02/MF A01 

The deleterious effects on device performance of phosphine 
and monochlorosilane are discussed Solar cells fabricated using 
plasma deposited a-Si H alloys can be degraded by the incorpora- 
tion of certain impurities during deposition of the a-Si H materials 
Nominally intrinsic layers are adversely affected by the addition 
to the plasms of air. N2 + 02 mixtures. PH3 or SiH3CI 
(monochlorosilane) Modification of the a-Si H gap state density 
owing to synergistic effects of oxygen and nitrogen in the plasma 
leads to a collapse of the space charge region and the reduction 
of the micro tau product for holes DOE 

N82-11676j)l Sandia Labs . Livermore. Calif 

DESIGN. COST AND PERFORMANCE COMPARISONS OF 
SEVERAL SOLAR THERMAL SYSTEMS FOR PROCESS 
HEAT. VOLUME 1: EXECUTIVE SUMMARY 

Patrick J Eicker. Ernest D Eason. Joe D Hankins. Larry D 
Hostetler. Joseph J lannucci. and James B Woodward Mar 
1981 24 p refs 
(Contract DE-AC04-76DP-00789) 

(DE81-029881. SAN0-79-8279-Vol-1) Avail NTIS 

HC A02/MF A01 

Conceptual designs of central receiver, parabolic dish, and 
parabolic trough systems for several process heat applications 
were analyzed Cost and performance estimates are made for 
each of these designs and used to calculate levelized delivered 
process heat costs This indicated that central receiver systems 
will provide energy costs competitive with that afforded by the 
parabolic trough and parabolic dish systems over the range of 
demand sizes and temperatures studies DOE 

N82-11577)|! Delaware Univ . Newark Inst of Energy 
Conversion 

Zn3P2 AS AN IMPROVED SEMICONDUCTOR FOR 
PHOTOVOLTAIC SOLAR CELLS Quarterly Report, 1 Dec. 

1980 - 28 Feb. 1981 

1981 49 p refs Prepared of Midwest Research Inst 
(DE81-025587. SERI/PR-8062-1-T12. QR-10) Avail NTIS 
HC A03/MF A01 

Zinc oxide zinc solar cells heterojunction devices were studied 
to establish the origin of the low open circuit voltage Activation 
energy determination from JO vs T-measurements. dark current 
voltage characteristics, and diffusion volage determination by high 
frequency capacitance voltage measurements are investigated 
development oriented Zn3P2 crystals is reported The optical 
absorption and photoluminescence spectra of Mg3P2 was 
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measured, and the diffusion by coefficient of magnesium in Zn3P2 
was measured at 750C and 1500C by spectral response method 
Diffusion of aluminum is also measured The diffusion voltage 
of p/n junction devices to improving the fill factor is reported 

DOE 

N82-11683jjl Brookhaven National Lab. Upton. N Y Dept 
of Energy and Environment 

SOLAR HEAT PUMP SIMULATOR 

M A Catan 1981 5 p refs Presented at the Active Solar 

Contractors’ Rev Meeting. Washington. DC. Sep 1981 
(Contract DE-AC02-76CH-00016) 

(DE81-024368. BNL-29678. CONF-8 109 12-3) Avail NTIS 
HC A02/MF A01 

A simulator was utilized to provide controlled-temperature 
sources and sinks to an experimental water-to-water laboratory 
heat pump test bed 'This combination was used to demonstrate 
and explore the potential of the vapor-compression cycle to deliver 
high COP'S at SAHP source temperatures Results from the 
simulator were used in computer simulations of mmnlete 
synems performed by BNL. by the SAHP contractors, and by 
others A two-speed compressor was first tested at high source 
temperatures on the BNL simulator In view of the decision by 
both contractors to construct water-to-air (rather than water-to- 
water) heat pumps, the BNL simulator was fitted with an 
air-side test loop The prototype heat pump was tested under 
steady-state conditions on the BNL simulator DOE 

N82-11584jj( Brookhaven National Lab. Upton. N Y Dept 
of Energy and Environment 

LOW-COST SOLAR FLAT-PLATE-COLLECTOR DEVELOP- 
MENT 

W G Wilhelm 1981 5 p Presented at the Active solar 

Contractors' Rev Meeting. Washington. DC. Sep 1981 
(Contract DE-AC02-76CH-00016) 

(DE81 -025081. BNL-29680. CONF-8 109 12-4) Avail NTIS 
HC A02/MF A01 

Cost goals were developed for the collector which led to 
the rejection of conventional approaches and to the exploration 
of thin film technology A thin film solar absorber suited for 
high speed continous-roll manufacture at low cost was designed 
The absorber comprises two sheets of aluminum-foil/ polymeric- 
material laminate bonded together at intervals to form channels 
with water as the heat transfer fluid Several flat-plate panels 
were fabncated and tested DOE 

N82-11693{$i California Univ . Berkeley Lawrence Berkeley 

Lab Energy and Environment Div 

CONTROLS FOR SOLAR HEATING AND COOUNG 

M Warren. Steven Schiller, and Michael Wahlig Jun 1981 

4 p refs Presented at the Active Solar Contractors’ Rev Meeting. 

Washington. DC. Sep 1981 

(Contract W-7405-eng-48)‘ 

(DE81-025209. LBL-12751. CONF-810912-8) Avail NTIS 
HC A02/MF A01 

Solar heating system operation with two different operating 
strategies were run direct collector to load heating and storage 
coupled heating No significant improvement in system perfor- 
mance was found for the direct heating strategy Simulation 
analysis of the interaction of the solar heating system with the 
building load and thermostat was completed It is indicated that 
using a conventional room thermostat, large temperature swings 
can be expected when the storage tank is charged to a high 
temperature DOE 

N82-11S99){( Los Alamos Scientific Lab. N Mex 

TEST RESULTS AND ANALYSIS OF A CONVECTIVE LOOP 
SOLAR AIR COLLECTOR 

Franz A Biehl 1981 6 p refs Presented at the 6th Natl 

Passive Solar Conf. Portland. Dreg. 8-12 Sep 1981 
(Contract W-7405-eng-36) 

(DE81-028151. LA-UR-81-2252. CONF-810925-3) Avail 
NTIS HC A02/MF A01 

The purpose of the test program is to validate simulation 
model that can also be extended to other collector arrangements 
and to a variety of weather patterns Details of the collector 
configurations, typical test results, simulation model, and 
comparison between test and analysis results are discussed The 
good agreement between test and analysis suggests that the 
analytical model can be employed for sensitivity studies. A range 


of desirable collector lengths, based upon efficiency considerations, 
was determined employing the analytical model DOE 

N82-11600](l Los Alamos Scientific Lab. N Mex 

LONG-TERM PERFORMANCE OF THE HUNN PASSIVE 
SOLAR RESIDENCE 

B 0 Hunn 1981 6 p refs Presented at 6th Natl Passive 

Conf . Portland. Oreg . 8-12 Sep 1981 
(Contract W-7405-eng-36) 

(DE81-028735. LA-U R-81-2251 . CONF-8 10925-6) Avail 
NTIS HC A02/MF A01 

Detailed performance and annual energy consumption data 
are reported, as well as occupant observations and conclusions, 
for three heating seasons in the Hunn hybnd passive/ active solar 
residenced located in Los Alamos. New Mexico The performance 
data were gathered by the Los Alamos National Laboratory and 
include hourly storage wall and interior temperature data for a 
midwinter period, an interior air-temperature histogram, and 
measured auxiliary energy consumption and solar heating fraction 
for each heating season Also, energy and cost savings over the 
three-year penod are estimated DOE 

N82-11602# Los Alamos Scientific Lab. N Mex 

HEAT STORAGE DURATION 

J Douglas Balcomb 1981 6 p refs Presented at 6th Natl 

Passnie Conf. Portland. Oreg. 8 Sep 1981 
(Contract W-7405-eng-36) 

(OE81-026635. LA-UR-81 -2186. CONF-810925-4) Avail 
NTIS HC A02/MF A01 

Both the amount and duration of heat storage in massive 
elements of a passive building are investigated Data taken or 
one full winter in a solar home are anaizyed with the aid of 
subsystem simulation models Heat storage duration is tallied 
into day intervals Heat storage location is discussed and related 
to overall energy flows DOE 

N82-11606|fl Midwest Research Inst. Golden. Colo Solar 
Energy Research Inst 

USE OF SOLAR THERMAL ENERGY TO GENERATE 
ELECTRICITY 

L M Murphy Jul 1981 22 p refs Presented at Energy in 
the Man-built Environ The Next Decade Specialty Conf. Vail. 
Colo. 3-5 Aug 1981. sponsored by ASME 
(Contracts DE-AC02-77CH-00178. EG-77-C-01-4042) 
(DE81-028797. SERI/TP-632- 1287. CONF-810808-9) Avail 
NTIS HC A02/MF A01 

Solar thermal electric technology is reviewed Technical 
approaches which result in net solar to electric conversion 
efficiencies ranging from less than 1 percent to more than 20 
percent are discussed The status of the various solar thermal 
electric concepts and the principal areas of research for each 
respective concept are resIted Cost issues and prospects for 
the economic competitiveness of solar thermal electric systems 
with conventional systems are outlined DOE 

N82-11609|{l Midwest Research Inst. Golden. Colo Solar 
Energy Research Inst 

NATIONAL PHOTOVOLTAIC PROGRAM IN AMORPHOUS 
MATERIALS 

Jack Stone. Ed Sabisky. Harry Mahan. Tom McMahon, and Frank 
Jeffrey May 1981 6 p refs Presented at the 16th Photovoltaic 
Specialists Conf. Orlando. Fla 12-15 May 1981 
(Contracts DE-AC02-77CH-00178. EG-77-CH-01-4042) 
(DE81-025906. SERI/TP-614-1216) Avail NTIS 

HC A02/MF A01 

The development of high efficiency ( 1 0% goal), cost effective 
(15-40 cents per peak watt goal), thin film solar cells is 
investigated The status of this program, other research activities, 
and expected near term performance improvements are sum- 
manzed DOE 

N82-11615j(i Old North Mfg Co. Inc. Lenoir. NC 

SOL-CYCLE: A SOLAR-ASSISTED SOLVENT-RECYCUNG 
PROCESS FOR ASPHALT-IMPREGNATION OF FIBER 
BOARD 

Ben E Edwards 1 Apr 1981 12 p 

(DE81-903377. NCEI-0031) Avail NTIS HC A02/MF A01 
To conserve resources and energy in the production of 
Flex-Joint, an asphalt-impregnated fiber board, a manufacturing 


70 


02 SOLAR ENERGY 


process was developed The Sol-Cycle process provides for 
recycle of the solvent used in the saturation step. (2) 
conversion of raw to finished board in 24 hours. (3) better 
control of the saturation step, and 14) the use of solar energy 
for a part of the driving force to accomplish (1) and (2) DOE 


N82-11617j|l Sandia Labs. Albuquerque. N Mex 

PERFORMANCE TESTING OF THE TOLTEC TI-410 CON- 
CENTRATING SOLAR COLLECTOR 

V E Dudley (Edgerton. Germeshausen and Grier. Inc ) and R 
M Workhoven Jul 1981 55 p refs 
(Contract DE-AC04-76DP-00789) 

(DE81-029994. SANO-81 -0369) Avail NTIS 

HC A04/MF A01 

Results of tests conducted on the collector are summarized 
Collector efficiency, thermal loss, and receiver differential pressure 
were measured at fluid temperatures from 20 C to 200 C The 
collector was evaluated with a glass mirror and with an 
acrylic/polyester film reflector surface Four different receiver 
designs were tested DOE 

N82-11622|{l bncoln Lab . Mass Inst of Tech . Lexington 

CARUSLE HOUSE: AN ALL-SOLAR ELECTRIC RESI- 
DENCE 

Burt E Nichols and Steven J Strong (Solar Design Associates. 
Lincoln. Mass) 1981 4 p Presented at the 15th IEEE 

Photovoltaic Specialist Conf . Orlando. Fla. 11-15 May 1981 
Sponsored by DOE 

(DOE/ET-20279/133. CONF-810526-16) Avail NTIS 

HC A02/MF A01 

A solar photovoltaic array on the roof produces electricity, 
passive solar features provide much of the space heating, thermal 
collectors provide domestic hot water, and energy conservation 
measures reduce electrical and thermal energy requirements to 
a minimum The overall performance of the system was 
reviewed T M 

N82-11623|{l Georgia Inst of Tech. Atlanta School of Social 
Sciences 

AN ASSESSMENT OF SELECTED SOLAR ENERGY IN- 
DUSTRY ACTIVITIES 

J David Roessner Nov 1980 129 p refs 
(PB81-222424. NSF/PRA-80-SP-1 187) Avail NTIS 
HC A07/MF A01 CSCL 05C 

The past, present, and near-term conditions of four in- 
dustries based on solar energy technologies are examined-solar 
heating, photovoltaics. concentrating solar collectors for process 
heat and electric power applications, and passive components 
such as skylights and greenhouses The report identifies key. 
unresolved issues for government policies intended to influence 
future solar industrial development, assesses the past and current 
federal role in these industries, and draws tentative conclusions 
about how government policies have affected their evolution 
This evolution is compared to the evolution of typical, innovation- 
based industries For each of the four solar industries research- 
ed. the collected data are discussed as follows characteristics 
of sales, the government role, investment strategies and R 8i D 
activities, near-term trends, and comparisons with other 
industries GRA 


N82-11625jJ( Rensselaer Polytechnic Inst. Troy. N Y Dept 
of Mechanical Engineering. Aeronautical Engineering and 
Mechanics 

THE ROGERS FOCUSING HELIOSTAT EXPERIMENTAL 
PROGRAM AT RENSSELAER POLYTECHNIC INSTITUTE 

W E Rogers. D N Borton. and M P Rice Dec 1980 39 p 
Sponsored by New York State Energy Research and Development 
Authority 

(PB81-226813. Rept-80-24. NYSERDA-80-24) Avail NTIS 
HC A03/MF A01 CSCL 10A 

A research effort to develop a solar collector package designed 
specifically with the needs and solar resources of the Northeast 
in mind is described The heliostat is a concentrating solar collector 
which IS 30 feet high. 34 feet wide and has 864 square feet of 
mirror concentrator Electric controls move the structure so it 
tracks the path of the Sun as it rises and sets and moves 
across the sky When the Sun is not shinning, the mirrors turn 
down, shielding them from the dirt, ice and snow However, 
when It rains the mirrors turn up for cleaning, helping to keep 


them in peak operating condition The heliostafs design incorpor- 
ates a concentrating capability which takes the diffuse energy 
of the Sun and focuses it. creating temperatures of more than 
3.600 F and producing enough steam as a result to displace 
70 kW of electricity at peak operation The unit tested in this 
demonstration was used for space heating, and domestic hot 
water as well as to fire an absorption air conditioner GRA 

N82-12279# Aerospace Corp. E) Segundo. Celif Energy end 
Resources Div 

SDLAR HEATING AND CDOUNG OF BUILDINGS (SHA- 
COB): REQUIREMENTS DEFINITION AND IMPACT 

ANALYSIS-2. VOLUME 2: DOMESTIC HOT WATER 

SYSTEMS 

C K Cretcher Nov 1980 121 p refs Sponsored by Electric 
Power Research Inst 
(EPRI Pro] 553-2) 

(DE82-900207. EPRI-EM-1 506-Vol-2) Avail NTIS 

HC A06/MF A01 

The various types of solar domestic hot water systems are 
discussed including their advantages and disadvantages The 
problems that occur in hydronic solar heating systems are reviewed 
with emphasis on domestic hot water applicatons System 
problems in retrofitting of residential buildings are also discussed 
including structural and space constraints for various compo- 
nents and subsystems System design parameters include various 
collector sizing methods, collector orientation, storage capacity 
and heat loss from pipes and tanks The installation costs are 
broken down by components and subsystems The approach used 
for utility economic impact analysis is reviewed The simulation 
is described, and the results of the economic impact analysis 
are given A summary assessment is included DOE 

N82-12280# Aerospace Corp . El Segundo. Calif Energy and 
Resources Div 

SDIAR HEATING AND CDOUNG OF BUILDINGS (SHA- 
COB): REQUIREMENTS DEFINITION AND IMPACT 

ANALYSIS-2. VOLUME 3: CUSTOMER LOAD MANAGE- 
MENT SYSTEMS 

C K Cretcher and R C Rountredd Nov 1980 87 p refs 

Sponsored by Electric Power Research Inst 
(EPRI Proj 553-2) 

(DE82-900208. EPRI-EM-1 506-Vol-3) Avail NTIS 

HC A05/MF A01 

Customer Load Management Systems, using off-peak storage 
and control at the residences, are analyzed to determine their 
potential for capacity and energy savings by the electric utility 
Areas broadly representative of utilities in the regions around 
Washington. DC and Albuquerque. NM were of interest Near 
optimum tank volumes were determined for both senrice areas, 
and charging duration/off-time were identified as having the 
greatest influence on tank performance The impacts on utility 
operations and corresponding utility/customer economics were 
determined in terms of delta demands used to estimate the 
utilities’ generating capacity differences between the conventional 
load management. (CLM) direct solar with load management 
(DSLM). and electric resistive systems Energy differences are 
also determined These capacity and energy deltas are translated 
into changes in utility costs due to penetration of the CLM or 
DSLM systems into electric resistive markets in the snapshot 
years of 1990 and 2000 DOE 

N82-12640*# Boeing Aerospace Co. Seattle. Wash 

SPS LARGE ARRAY SIMULATION 

S Rathjen. B R Sperber. and Eivin J Nalos /n NASA Johnson 
Space Center Workshop on Microwave Power Transmission and 
Reception 1980 p 14-23 

Avail NTIS HC A99/MF A01 CSCL 10A 

The computer programming efforts were directed primarily 
to beam pattern analysis The computer programs used for 
simulation provide verification of the reference design, definition 
of feasible departures such as quantized distnbutions. the study 
of far-out sidelobe roll-off characteristics, the analysis of errors 
and failures, illumination function analysis to develop beam 
patterns for efficient collection, and beam shaping synthesis to 
meet environmental constraints T M 


N82-12544*)fl (jnCom C2>rp. Pasadena. Calif 

PERFORMANCE ANALYSIS AND SIMULATION OF THE SPS 
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REFERENCE PHASE CONTROL SYSTEM 

W C. Lindsey and C M Chie In NASA Johnson Space 
Center Workshop on Microwave Power Transmission and 
Reception 1980 p 58-74 refs 

(Contract NAS9- 15782) 

Avail NTIS HC A99/MF A01 CSCL 10A 

Key. results pertinent to the SPS reference phase control 
system design are summarized These results are a consequence 
of extensive system engineering tradeoffs provided via mathemati- 
cal modeling, optimization, analysis and the development/ 
utilization of a computer simulation tool called SOLARSIM T M 


N82-12545*i;i Lockheed Engineering and Management Services 
Co . Inc . Houston. Tex 

DESIGN AND BREADBOARD EVALUATION OF THE SPS 
REFERENCE PHASE CONTROL SYSTEM CONCEPT 

P M Hopkins and V R Rao In NASA Johnson Space Center 
Workshop on Microwave Power Transmission and Reception 
1980 p 75-84 
(Contract NAS9- 15800) 

Avail NTIS HC A99/MF A01 CSCL 10A 

Efficient operation of a very large phased array such as the 
proposed solar power satellite, requires precision focusing and 
pointing of the power beam, i e . the power beam must have a 
planar wavefront directed precisely at the center of the target 
antenna (rectenna) To maintain such a power beam requires 
real-time phase compensation at each subaperture in order to 
adjust for structural deformations and other transitory factors In 
the current solar power satellite (SPS) baseline, the spacebome 
antenna (Spacetennal is an active retrodirective array A pilot 
signal transmitted from the center of the rectenna is phase- 
conjugated at each subaperture (power module) of the spacetenna. 
thereby assuring that the radiated composite wave is focused 
on the target This scheme requires a large amount of precision 
electronic circuitry on the spacetenna Specifically, pilot receivers 
must be located at each power module and an adaptive distribution 
network is required in order to provide a properly phased reference 
signal at each conjugator ■ T M. 


N82- 12678)^ Mazria (Edward) and Associates. Albuquerque. 

N Max 

PASSIVE SOLAR TECHNICAL PLANNING STUDY Final 
Report 

Edward Mazria and M S. Baker Oct 1980 120 p refs 
(EPRI-EM-1591. EPRI-TPS-79-750) Avail NTIS 

HC A06/MF A01 

The most promising passive solar techniques in buildings 
and their potential impact on electric utilities are examined The 
differences between passive design and good energy conservation 
practices and the correlation between the passive solar contribu- 
tion relative to reducing the building load from normal design 
. practices are addressed The potential for passive solar systems 
to alter residential load profiles, especially to reduce peaks for 
back-up energy needs is discussed Computer code analysis 
techniques and capabilities required to simulate passive designs 
are presented S L 

N82-12698||l Arizona Univ . Tucson Solar Energy Research 
Facility 

GUIDEBOOK FOR SOLAR PROCESS-HEAT APPLICA- 
TIONS 

Rocco Fazzolare. George Mignon. Leonel Campoy. and Francisco 
Luttmann Jan 1981 169 p refs 

(DE81-027977. DOE/TlC-1027977) Avail NTIS 

HC A08/MF A01 

The potential for solar process heat in Arizona and some of 
the general technical aspects of solar, such as insolation, siting, 
and process analysis are explored Major aspects of a solar plant 
design are presented Collectors, storage, and heat exchange 
are discussed Reducing hardware costs to annual dollar benefits 
IS also discussed Rate of return, cash flow, and payback are 
discussed as they relate to solar systems Design analysis 
procedures are presented The design cost optimization techniques 
using a yearly computer simulation of a solar process operation 
IS demonstrated DOE 

N82-12599jjl International Energy Agency. Pans (France) 

OPTIMIZATION OF SOLAR HEATING AND COOLING 
SYSTEMS 


T L Freeman (Atlas Corp . Santa Cruz. Calif) Jun 1981 56 p 
refs 

(NP-1903997) Avail NTIS (US Sales Only) HC A04/MF A01. 
DOE Depository Libraries 

A review of general techniques and specific methods useful 
in the optimization of solar heating and cooling systems is 
undertaken A discussion of the state of the art and the principal 
problems in both the simplified thermal performance analysis 
and economic analysis portions of the optimization problem are 
presented Sample economic analyses are performed using 
several widely used economic criteria The predicted thermal 
results of one typical, widely used simplified method is compared 
to detailed simulation results A methodology for and the results 
of a sensitivity study of key economic parameters in the life 
cycle cost method are presented Finally, a simple graphical 
optimization technique based on the life cycle cost method is 
proposed DOE 

N82-1260(^ Brookhaven National Lab . Upton. N Y Technology 
and Data Div 

COMPARATIVE ECONOMIC PERFORMANCE OF SELECTED 
PASSIVE SOLAR HEATING AND COOUNG TECHNOLOG- 
IES 

W Rutter May 1981 24 p refs 
(Contract DE-AC02-76CH-00016) 

(DE81-030220. BNL-51394) Avail. NTIS HC A02/MF A01 
The economic performance of selected passive solar heating 
and cooling technologies which incorporate energy storage is 
assessed by using a set of uniform assumptions and methodolo- 
gies Where data are available, a given system is assessed at 
more than one geographical location Results are obtained in 
the form of both payback period and net present value for 
residential applications, and in terms of net present value only 
for industnal/commercial uses Results indicate that ventilated 
trombe walls, solar roof ponds, and certain night effect/floor 
storage strategies are cost effective, but night effect/rock bed 
cooling IS not Results also show that, although direct gain 
out-performs trombe walls in most parts of the country, both 
direct gain and trombe walls usually produce a net savinos in 
the residential sector Generally, nowevar. tax regulations result 
in net economic loss for direct gam and trombe walls used to 
heat industrial and commercial buildings DOE 

N82-12S01|(I Sandia Labs . Albuquerque. N Mex Thermal 
Oiv 

COMPARATIVE ECONOMICS OF SOLAR THERMAL 
CENTRAL RECEIVERS 

Miriam J Fish Aug 1981 56 p refs 
(Contract DE-AC04-76DP-00789) 

(DE81-029623. SAND-81 -8236) Avail. NTIS 

HC A04/MF A01 

For both electrical and industrial process heat (IPH) generation, 
central receivers compare favorably with oil and gas. and in 
many cases, coal Calculational results are presented in which 
the levelized energy costs from central receiver plants are 
compared with those from oil. gas. and coal fired plants. Both 
electrical and IPH applications are discussed Uncertainties in 
future capital costs, fuel price escalation rates, and the underlying 
economic 'climate are included in the analysis DOE 

N82-12602j(l Boeing Computer Services. Inc.. Seattle. Wash 

INTERMEDIATE PHOTOVOLTAIC SYSTEM APPUCATION 
EXPERIMENT OPERATIONAL PERFORMANCE; EXECU- 
TIVE SUMMARY. VOLUME 1: FOR NEWMAN POWER 

STATION. EL PASO. TEXAS 

Aug 1981 9 p 

(Contract DE-AC04-76DP-00789) 

(DE81-031934. SAND-8 1-71 00- Vol-1. MR-14) Avail NTIS 
HC A02/MF A01 

The data given for a 20 kWp photovoltaic flat panel power 
system for an uninterruptable power supply load includes total 
electrical energy produced during the month of June 1981. and 
for each day of tire month, total incident solar energy in the 
plane of the collector dunng the month and for each day of the 
month, and array efficiency The monthly average direct normal 
insolation during the month during daylight hours is also 
rejxrrted T.M. 


N82-12608|jl Motorola. Inc . Phoenix. Ariz 

PHOTOVOLTAIC MECHANISMS IN POLYCRYSTALUNE 
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THIN FILM SlUCON SOLAR CELLS Quarteriy Technical 
Prograaa Report. 1 Feb. - 30 Apr. 1981 

Bhushan Sopori 29 Aug 1981 43 p refs 
(Contract DE-AC02-77CH-00178) 

(DE81-030370. DOE/SERI-9234/3. QTPR-3) Avail NTIS 
HC A03/MF A01 

Effoits are described in developing a technique for rapid 
identification of isolated line dislocations and dislocation networks 
in RTR ribbons This was accomplished by extending the technique 
of Cu decoration to determine defect propagation in polycrystallme 
substrates The basic characteristics of (100) textured surfaces 
are described, followed by a ray optics approach towards the 
artalysis of textured surfaces with and without AR coatinos 
The technique of optimization is demonstrated for a standard 
cell and an ultraviolet cell DOE 

N82-12609j(l Massachusetts Inst of Tech . Cambridge 

PHOTOVOLTAIC MARKET ANALYSIS PROGRAM: BACK- 
GROUND. MODEL DEVELOPMENT. APPUCATIONS AND 
EXTENSIONS 

Gary L (jlien and Frank H Fuller Apr 1981 158 p refs 

(Contract DE-AM01-76EI-02295) 

(DE81-029711. MIT-EL-81-012) Avail NTIS 

HC A08/MF A01 

Tools and prcM;edures to help guide government spending 
decisions associated with stimulating photovoltaic market 
penetration were developed The program has three main 
components (1) theoretical analysis aimed at understanding 
qualitatively what general types of policies are likely to be most 
cost effective in stimulating PV market penetration: (2) operational 
model developent (PV1), providing a user oriented tool to study 
quantitatively the relative effectiveness of specific government 
spending options and (31 field measurements, aimed at providing 
objective estimates of the parameters used in the diffusion model 
used in PV1 Existing models of solar technology diffusion are 
reviewed and the structure of the PV1 model is described 
Theoretical results on optimal strategies for spending federal 
market development and subsidy funds are reviewed The validity 
of these results is checked by comparing them with PV1 
projections of penetration and cost forecasts for 15 government 
policy strategies which are simulated on the PV1 model DOE 

N82-12610|il Massachusetts Inst of Tech . Cambridge 

COST GOALS FOR A RESIDENTIAL PHOTOVOLTAIC/ 
THERMAL UQUID COLLECTOR SYSTEM SET IN THREE 
NORTHERN LOCATIONS 

Thomas L Dinwoodie and John P Kavanaugh Oct 1980 61 p 
refs 

(Contract DE-AC02-76ET-20279) 

(DE81-029700. MIT-EL-80-028) Avail NTIS 

HC A04/MF A01 

The allowable costs for a residential PV/T liquid collector 
system are compared with those of both PV only and side-by-side 
PV and thermal collector systems Four typs of conventional 
energy systems provide backup all oil. all gas. all electric 
resistance, and electric resistance hot water with space heating 
by parallel heat pump Electric space cooling is modeled, and 
the electric utility serves as backup for all electrical needs The 
analysis is separated into two parts (1) a base case study using 
conservative market and financial parameters for comparing PV/T 
economics in three northern locations, and (2) the sensitivity of 
PV/T economics to pertinent physical, market, and financial 
variables is examined The difference in economic outlook for 
PV/T in retrofit applications is also estimated It is indicated 
that. It for northern locations modeled, is less than that of 
separate Iside-by-side) collector systems, at total array areas 
between 40-80 sq m Below this range, allowable costs diverge, 
benefiting optimally sized separate collector systems DOE 


N82-12611| Midwest Research Inst . Perth (Australia) Solar 
Energy Research Inst 

STATUS OF SOLAR ENERGY RESEARCH AND DEVELOP- 
MENT IN AUSTRAUA 

Susan G Saunders May 1981 28 p refs Presented at the 

Solar Systems Develop Assoc. Tokyo. 27 May 1981 
(NP-1903916, Rept-1007) Avail NTIS HC A03/MF A01 
The solar energy research and development program in 
Australia is described Programs with promise of widespread 
application researched are (1) solar industrial process heat. 
(2) solar air conditioning. (3) solar electricity production, and 
(4) biomass fuels DOE 


N82-12612|{l Mid-Amencan Solar Energy Complex. Minneapolis. 
Minn 

SOLAR ENERGY INFORMATION DATA BANK (SEIDB) 

PROGRAM. FY 1981 Final Praiect Report 

Jun 1981 24 p 

(Contract DE-AC02-79CS-30150) 

(DE81-030054. MASEC/R-8 1-074) Avail NTIS 

HC A02/MF A01 

The background, program objectives, technical highlights. FY 
81 program activity, and recommendations for the SEIDB are 
reviewed DOE 

N82-12615)f( Midwest Research Inst. Golden. Colo Solar 
Energy Research Inst 

NEAR-TERM IMPROVEMENTS IN PARABOUC TROUGHS: 
AN ECONOMIC AND PERFORMANCE ASSESSMENT 

R Gee and L M Murphy Aug 1981 54 p refs 
(Contract DE-AC02-77CH-00178) 

(DE82-001158. SERI/TR-632-870) Avail NTIS 

HC A04/MF A01 

Improved parabolic trough concentrating collectors which 
result from better design, improved fabrication techniques, and 
the development and utilization of improved materials are analyzed 
The improvements considered are evacuated receivers, silvered 
glass reflectors, improved receiver, selective coatings, higher 
optical accuracy concentrations, and higher transmittance 
receiver glazings Upper bound costs for each improvement are 
provided as well as estimates of the increased solar system 
rates of return that are made possible by these improvements 
It IS shown that the performance and economic potential of 
these improvements are substantial, especially at higher collector 
operating temperatures DOE 

N82-12616|(l Sandia Labs. Albuquerque. N Mex Theoretical 
Div' 

USER'S GUIDE TO HELIOS: A COMPUTER PROGRAM 

FOR MODELING THE OPTICAL BEHAVIOR OF REFLECTING 
SOLAR CONCENTRATORS PARTI: INTRODUCTION AND 
CODE INPUT 

C N Vittitoe and Frank Biggs Aug 1981 64 p refs 
(Contract DE-AC04-76DP-00789) 

(DE81-031920 SAND-81-1 180-Pt-1) Avail NTIS 

HC A04/MF A01 

HELIOS IS a flexible computer code for evaluating designs 
for central receiver, parabolic dish, and other reflecting solar 
energy collector systems, for safety calculations on the threat to 
personnel and to the facility itself, for determination of how 
various input parameters alter the power collected, for design 
trade offs, and for heliostat evaluations Input variables include 
atmospheric transmission effects, reflector shape and surface 
errors suntracking errors focusing and alignment strategies, 
receiver design, placement positions of the tower and mirrors, 
and time of day and day of the year tor the calculation Complete 
input instructions and a description of the code structure are 
given DOE 

N82-12618j)( Sandia Labs. Livermore. Calif Thermal Sciences 
Div 

SOLAR THERMAL CENTRAL RECEIVERS FOR INDUSTRIAL 
PROCESS HEAT GENERATION: USER VIEWS AND 

RECOMMENDATIONS FOR COMMERCIALIZATION 

M J Fish Aug 1981 66 p refs 
(Contract DE-AC04-76DP-00789) 

(DE81-02961 1. SAND-81-8235) Avail NTIS 

HC A04/MF A01 

Results of recent meetings with several private industrial 
groups in which solar thermal central receivers were discussed 
in depth as a potential for industrial process heat generation 
are summarized Topics covering potential economics, technical 
requirements, and actions to promote commercialization of the 
technology are presented These findings are then translated into 
recommendations for commercialization in private industrial 
markets Key points include the need for small scale systems 
integration projects in addition to the 10 MW/sub e/ plant 
under construction at Barstow. CA. and the adoption of financial 
incentives, such as tax credits, for getting the early commercial 
plants built DOE 

N82-12623|f( Midwest Research Inst. Golden. Colo 

FLEXIBIUTIES IN PASSIVE DESIGN: EXAMINING SOME 
UMITING SOLAR MYTHS 
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R G Denckson and K S Sadlon Jul 1981 5 p refs Presented 
at 6th Natl Passive Conf. Portland. Oreg . 8 Sep 1981 
(Contract DE-AC02-77CH-00178) 

(DE81-028401, SERI/TP-721-1342. CONF-810925-15) Avail 
NTIS HC A02/MF A01 

Frequently cited rules-of-thumb or general guidelines that 
needlessly limit designer choice and freedom are examined It is 
found that a rectangular design with an E-W elongation is not 
really essential to proper passive design, east and west windows 
do not necessarily detract from passive heating performance or 
negatively impact cooling efficiency, and a passive house need 
not be crammed with thermal mass Some flexible design 
alternatives are explored and factors other than E-W elongation, 
windows, and thermal mass are considered DOE 

N82- 12624# Westinghouse Electric Corp . East Pittsburgh. Pa 
Advanced Systems Technology Div 

ECONOMIC ASSESSMENT OF ADVANCED CENTRAL- 
RECEIVER SOLAR-THERMAL POWER SYSTEMS: EXECU- 
TIVE SUMMARY 

Oct 1980 23 p refs 
(Contract DE-AC03-79SF- 10601) 

(DOE/SF-10601/0) Avail NTIS HC A02/MF A01 

The value and potential electric utility impact of several 
advanced central receiver solar thermal plant concepts in the 
role of electric generating stations were estimated Economics, 
the cost of producing electricity, fuels displaced, and utility system 
reliability are examined The central receiver plants evaluated 
included solar/ fossil hybrid concepts and solar stand-alone plants 
with thermal storage It is indicated that if the cost goals are 
achieved and projected solar plant performance attained, the 
advanced solar thermal concepts can be competitive in regions 
with good insolation and some continued use of oil or other 
surrogate distillate or gaseous fuels DOE 

N82-12626j|l Oak Ridge National Lab . Tenn Energy Oiv 

seasonal performance factors FOR ACTIVE SOLAR 
SYSTEMS and HEAT-PUMP SYSTEMS 

R L Reid and L A Abbatiello 1981 7 p refs Presented at 
the lECEC Conf. Atlanta. 9 Ai}g 1981 
(Contract W-7405-eng-26) 

(0E81-028569. CONF-810812-35) Avail NTIS 

HC A02/MF A01 

Methods of evaluating solar systems are discussed and 
compared Heating seasonal performance factor (SPFHI and annual 
coefficient of performance (ACOP) are selected as being of the 
most vaue to the consumer in determining his purchased energy 
requirements and also allow the direct comparison of solar and 
heat pump systems A search of the literature produced seasonal 
or annual data from 20 solar and 12 heat pump systems that 
were instrumented well enough to measure the loads and energy 
consumptions necessary to calculate the SPFH and/or ACOP 
Tables of these results show that well-designed solar systems 
have SPFHs of 1 6 to 2 8 compared to heat pump SPFHs of 
1 6 to 2 0 However, the heat pump Annual Cycle Energy System 
ACOP was measured as 3 1 compared to a projected maximum 
ACOP for a solar system with heat pump cooling of 2 4 to 2 8 

DOE 

N82-12626j(l Midwest Research Inst. Golden. Colo Solar 
Energy Research Inst 

PERFORMANCE ANALYSIS OF 11 DENVER METRO 
PASSIVE HOMES 

D E Claridge Jul 1981 7 p refs Presented at the AS/ISES 
6th Natl Passive Solar Conf. Portland. Oreg. 8-12 Sep 1981 
(Contracts DE-AC02-77CH-00178. EG-77-C-01 -4042) 
(DE81-025473. SERI/TP-721-1325. CONF-810925-12) Avail 
NTIS HC A02/MF A01 

The auxiliary heating requirements for 1 1 passive solar homes 
were calculated using SLR or SUNCAT-2 4 with a standard set 
of basic assumptions It is shown that seven of the homes 
should use less than half as much heating fuel as typical houses, 
two should use about half, and two should use about two-thirds 
or more These results are compared with performance estim- 
ates and show large discrepancies Differences are attributed 
largely to specific differences in assumptions in every case but 
one doe 

N82-12627j^ Midwest Research Inst. Golden. Colo Solar 
Energy Research Inst 


SUMMERTIME RESULTS FROM THE CLASS B PASSIVE- 
SOLAR PERFORMANCE-MONITORING PROGRAM 

J Swisher Jul 1981 3 p Presented at the 6th Natl Passive 
Solar Conf. Portland. Oreg. 8-12 Sep 1981 
(Contracts 0E-AC02-77CH-00178. EG-77-C-01-4042) 
(DE81-025471. SERI/TP-721-1317. CONF-810925-8) Avail 
NTIS HC A02/MF A01 

The program is designed to provide, at relatively low cost, 
accurate and consistent real-time estimates of building thermal 
performance, as well as detailed data regarding climate, indoor 
temperatures, and purchased energy needs As part of this 
program, a microprocessor-based data acquisition system was 
installed in each of ten passive solar houses in the Denver area, 
primarily to evaluate heating-season performance During the 
summer, however, the monitonng systems are used to study 
the overheating tendencies of the buildings Examination of the 
conditions that lead to overheating, using graphical and statistical 
techniques, will provide insight into the solar design practices 
that provide the most comfortable summer environment DOE 

N82-12628jil Midwest Research Inst . Golden. Colo Solar 
Energy Research Inst 

SOLAR EXPLOSION 

8 C Baccei Apr 1981 5 p Presented at the 6th Natl 
Passive Solar Conf. Portland. Oreg. 8-12 Sep 1981 
(Contracts DE-AC02-77CH-001 78. EG-77-C-01 -4042) 

(DE81 -026086. SERI/TP-721 -1 1 67R. CONF-810925-13) Avail 
NTIS HC A02/MF A01 

The Solar Energy Research Institute (SERI) and the Depart- 
ment of Energy (DOE) Passive Solar Manufactured Buildings and 
Solar Home Builders Programs are developing much needed cost 
and oerformance data on solar buildings produced by large-volume 
home ouiiders These programs also serve as a model on how 
government can work effectively with industry DOE 

N82-12629jjl Los Alamos Scientific Lab . N Mex 

PASSIVE-SOLAR-RETROFIT STUDY FOR THE UNITED 
STATES NAVY 

William 0 Wray and Charles R Miles (Naval Dvil Engineering 
Lab ) 1981 6 p refs Presented at the 6th Natl Passive 

Solar (^nf. Portland. Oreg. 8-12 Sep 1981 
(Contract W-7405-eng-36) 

(DE81-028921. LA-UR-8 1-2200. CONF-810925-7) Avail 
NTIS HC A02/MF A01 

A passive solar retrofit study was conducted to determine 
the energy savings obtainable in concrete block buildings from 
several passive solar heating strategies Test cell data and 
computer simulation were employed to assess the merits of six 
retrofit options The six strategies selected were chosen on the 
basis of providing a series of options that deliver increasing 
energy savings at the cost of correspondingly increased levels 
of commitment DOE 

N82-12630j)l Los Alamos Scientific Lab . N Mex 

ECONOMIC IMPUCAT10NS OF PASSIVE-SOLAR RETROFIT 
FOR SINGLE-FAMILY RESIDENCES IN ALBUQUERQUE, 
NEW MEXICO: A CASE STUDY 

S W Martin (Public Service Company of New Mexico. Albuquer- 
que) Jun 1981 125 p refs 

(Contract W-7405-eng-36) 

(DE81-028402. LA-8892-T) Avail NTIS HC A06/MF A01 
Certain economic criteria are used to evaluate the potential 
of retrofitted passive solar systems Actual system and labor 
costs along with calculated Input-Output income and employment 
multipliers are used to estimate changes in income and 
employment levels within the study area Estimates of changing 
energy use patterns also are presented The methodology 
presented can be expanded to include other technologies and 
can be used to examine other jxitential scenarios DOE 

N82-12632jfl Sandia Labs . Albuquerque. N Mex Div of 
Solar Technology 

DEPARTMENT OF ENERGY SOLAR CENTRAL RECEIVER 
SEMIANNUAL MEETING 

Jan 1981 273 p refs Meeting held in San Francisco. 

15-16 Oct. 1980 

(Contract DE-AC04-76DP-00789) 

(SAND-80-8049. CONF-8010129) Avail NTIS 

HC A12/MF A01 

The goals and current status of the solar thermal program 
were reviewed The organization of the program is discussed, as 
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is funding for fiscal year 1981 Technical progress and future 
prospects are discussed T M 

N82-12640j|f Nationale Read voor Landbouwkundig Onderzoek 
TNO, The Hague (Netherlands) 

BASIS FOR RESEARCH PROPOSALS CONCERNING 
(INDUSTRIAL) SOLAR ENERGY PRODUCTION PROCESSES 
DERIVED FROM BIOLOGICAL PRINCIPLES [BASIS VOOR 
ONDERZOEKVOORSTELLEN BETREFFENDE (IN- 
DUSTRIEELE) ZONNE-ENERGIEWINNIN G SP R OCESSE N 
AFGELEID VAN BIOLOGISCHE PRINCIPES] 

1980 96 p refs In DUTCH 
Avail NTIS HC A05/MF A01 

The economic feasibility of photochemical conversion systems 
for solar energy production processes derived from biological 
principles was studied A global energy analysis shows that the 
period during which a solar energy installation has to deliver 
energy in order to regain the energy required for the construction 
IS about one-seventh or one-eighth of its lifetime (10 times 
longer than conventional installations) Energy production with 
the help of photocatalytic systems in western Europe is only 
economical if the net conversion efficiency is substantially 
increased above 15% Complex photocatalytic processes or 
combined photoelectric, photochemical and thermal mechanisms 
may be applied, i e . coproduction, combining a photovoltaic or 
photocatalytic process with solar heat production or combining 
several photocatalytic systems A tentative evaluation of 
conversion processes for solar energy is presented Author (ESA) 

N82-12642j[l Ludwig-Maximilians-Universitaet, Munich (West 
Germany) Inst fuer Experimentalphysik 

IMPROVEMENT OF THERMAL EFFICIENCY OF FLAT PLATE 
SOLAR COLLECTORS Final Report 

Hubert Boeck. Reinhard Hallermayer. Wolfgang Schoelkopf. and 
Alfred Wiesmeth Bonn Bundesministerium fuer Forschung und 
Technologie Dec 1980 62 p refs In GERMAN. ENGLISH 
summary Sponsored by Bundesministerium fuer Forschung und 
Technologie 

(BMFT-FB-T-80-194. ISSN-0340-7608) Avail NTIS 

HC A04/MF A01. Fachinformationszentrum, Karlsruhe. West 
Germany DM 13 

Measuring methods (spectral resolution of absorptivity and 
the evaluation of overall absorptivity with a solar spectrum) and 
further developed (calorimetric device to measure the hemispheri- 
cal thermal emissivity of various speciments) were examined 
The convective heat transfer between cover and absorber of a 
flat plate collector is partially suppressed by various inserted 
structures The optical transmission of the cover of flat plate 
collectors is improved by interference layers Thus an improvement 
IS important when a correct azimuthal orientation of the collector 
IS impossible Results of an experimental comparative test of 
several commercial flat plate collectors are presented 

Author (ESA) 

N82-12644j[( Technical Research Centre of Finland. Espoo 
LVI-Tekniikan Lab 

THE PROPERTIES OF SOLAR AND HEAT PUMP HEATING 
SYSTEMS OF SMALL HOUSES AND ADDITIONAL HEAT 
SOURCES 

Tino Kalema and Kan Wellman Apr 1981 121 p refs In 

FINNISH. ENGLISH summary 

(VTT-56, ISBN-951-38-1199-9, lSSN-0355-3469. 

RISO-M2241) Avail NTIS HC A06/MF A01 

The active use of solar energy in heating of small houses 
was studied with a computer program developed for this purpose 
The calculations clear up the thermal properties of seven solar 
and heat pump systems with different operational principles The 
following topics are studied (1) how much energy is obtained 
from different heat sources (basic heat source, solar radiation, 
earth and wood), and (2) the influence of collector size, structure, 
and storage on the energy obtained from the collector in each 
system The influence of the size and depth of the heat pump 
Earth pipes on compressor electricity consumption. Earth 
temperatures and freezing are also studied Author (ESA) 

N82-12647|[l Joint Publications Research Senrice. Arlington, 
Va 

SOLAR PROJECT AT ALMERIA NEARS COMPLETION 

Hans Fricker In its W Europe Rept Sci and Technol , No 72 
(JPRS-78876) 1 Sep 1981 p 15-17 TransI into ENGLISH 


from Chem Rundschau (Zurich), 25 May 1981 p 3 and 5 

Avail NTIS HC A03/MF A01 

Ninety-three mirrors ((leliostats). steered by a computer, reflect 
the sunlight at all times of the day and year into the opening 
of a combustion chamber (receiver) mounted on a 43-meter 
high tower in southern Spain The cooling medium, liquid sodium. 
IS heated from 270 C to 530 C. after which it flows to the hot 
storage tank installed on the ground below As needed, sodium 
can be circulated out of the tank through the steam generator 
into a cold storage tank and from there back to be reheated in 
the receiver The steam created in the steam generator expands 
in a steam engine, the mechanical energy created there drives 
the 500 kW generator, which produces the electric power The 
selection of sodium as the cooling medium, and the design of 
the receiver and the pressure relief system which guarantees 
the safety of the plant in the unlikely event of a steam pipe 
bursting are described A R H 

N82-12707|[l Automation Industries, Inc, Silver Spring. Md 
Vitro Labs Div 

ENVIRONMENTAL DATA FOR SITES IN THE NATIONAL 
SOLAR DATA NETWORK 

Aug 1981 176 p Prepared for Argonne National Lab 
(Contract DE-AC01 -79CS-30027) 

(DE82-000071, SOLAR/0010-81/08) Avail NTIS 

HC A09/MF A01 

Environmental information collected at the sites of the National 
Solar Data Network is tabulated for each solar site The sites 
are grouped into 12 zones, each of which consists of several 
adjacent states The insolation table presents the total, diffuse, 
direct, maximum, and extraterrestrial radiation for the site It 
also shows the ratio of total to extraterrestrial radiation The 
temperature table gives the average, daytime, nighttime, 
maximum, minimum, and inlet-water temperature for the site 
All of the passive and some active solar sites are equipped 
with wind sensors which provide information on wind speed 
and direction For some sites, a humidity tables provides 
relative humidity values for day and night It also gives values 
for the maximum and minimum humidity for each day A technical 
discussion of the instruments and measurements used to obtain 
the data is included DOE 

N82-13039*# Hughes Research Labs . Malibu. Calif 

STUDY OF RADIATIVELY SUSTAINED CESIUM PLASMAS 
FOR SOLAR ENERGY CONVERSION Final Report. 1 Jul. 
1978 - 30 Jun. 1980 

A J Palmer and G J Dunning Jul 1980 67 p refs 
(Contract NAS2-10001) 

(NASA-CR- 166265) Avail NTIS HC A04/MF A01 CSCL 
10A 

The results of a study aimed at developing a high temperature 
solar electric converter are reported The converter concept is 
based on the use of an alkali plasma to serve as both an 
efficient high temperature collector of solar radiation as well as 
the working fluid for a high temperature working cycle The 
working cycle is a simple magnetohydrodynamic (MHD) Rankine 
cycle employing a solid electrode Faraday MHD channel Research 
milestones include the construction of a theoretical model for 
coupling sunlight in a cesium plasma and the experimental 
demonstration of cesium plasma heating with a solar simulator 
in excellent agreement with the theory Analysis of a solar MHD 
working cycle in which excimer laser power rather than electric 
power IS extracted is also presented The analysis predicts a 
positive gain coefficient on the cesium-xenon excimer laser 
transition R J F 


N82-13265)|( Midwest Research Inst. Golden. Colo Solar 
Energy Research Inst 

APPLIANCE EFFICIENCY AND THE SOLAR BUILDING 

Joel Swisher Jun 1981 30 p refs 

(Contracts EG-77-C-01-4042. DE-AC02-77CH-00178) 

(DE81 -029073. SERI/TR-721 -1 1 19) Avail NTIS 

HC A03/MF A01 

Energy use in residential appliances is examined Current 
appliance energy use was evaluated and technologically feasible 
improvements were studied A typical set of household appliances 
was developed, and modified by three classes of efficiency 
improvements Significant energy saving potential was found in 
all major appliance energy uses, with the largest savings in 
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water heaters and refrigerators Costs of the improvements are 
relatively low, providing short payback times The effects of the 
improvements on building thermal loads and electricity demand 
profiles were also examined DOE 


N82-13491*# Jet Propulsion Lab, California Inst of Tech, 
Pasadena 

SPACE APPLICABLE DOE PHOTOVOLTAIC TECHNOLOGY; 
AN UPDATE 

J Scott-Monck, P Stella, and P Berman 15 Nov 1981 25 p 
refs 

(Contract NAS7-100) 

(NASA-CR-165021, JPL-Pub-81-91) Avail NTIS 

HC A02/MF A01 CSCL 10A 

Photovoltaic development projects applicable to space power 
are identified When appropriate, the type of NASA support that 
would be necessary to implement these technologies for space 
use IS indicated It is conducted that the relatively small market 
and divergent operational requirements for space power are mainly 
responsible for the limited transfer of terrestrial technology to 
space applications Information on the factors which control the 
cost and type of technology is provided Terrestrial modules using 
semiconductor materials are investigated S L 

N82-13492*j|l Jet Propulsion Lab, California Inst of Tech, 
Pasadena 

distributed photovoltaic SYSTEMS; UTILITY 
interface issues and their present status 

IVI Hassan and J Klein 15 Sep 1981 166 p refs 

(Contracts NAS7-100 DE-AI01 -76ET-20356 JPL Proj 
5240-11) 

(NASA-CR-165019 JPL-Pub-81-89, DOE/ET-20356/3) Avail 
NTIS HC A08/MF A01 CSCL 10A 

Major technical issues involving the integration of distributed 
photovoltaics (PV| into electric utility systems are defined and 
their impacts are described quantitatively An extensive literature 
search, intennews, and analysis yielded information about the 
work in progress and highlighted problem areas in which additional 
work and research are needed The findings from the literature 
search were used to determine whether satisfactory solutions to 
the problems exist or whether satisfactory approaches to a solution 
are underway It was discovered that very few standards, 
specifications, or guidelines currently exist that will aid industry 
in integrating PV into the utility system Specific areas of concern 
identified are (1) protection, (2) stability, (3) system unbalance, 

(4) voltage regulation and reactive power requirements, 

(5) harmonics, (6) utility operations, (7) safety, (8) metering, and 

(91 distribution system planning and design Author 

N82-13495*jjl Jet Propulsion Lab , California Inst of Tech , 
Pasadena 

DISH STIRUN6 SOLAR RECEIVER COMBUSTOR TEST 
PROGRAM 

C P Bankston and L H Sack 15 Aug 1981 45 p refs 
(Contracts NAS7-100, DE-AI01-81ET-20307, JPL Proj 
5105-76) ’ 

(NASA-CR-165017, JPL-Pub-81-23, DOE/JPL-1060-41) Avail 
NTIS HC A03/MF A01 CSCL 10A 

The operational and energy transfer characteristics of the 
Dish Stirling Solar Receiver (DSSR) combustor/heat exchanger 
system was evaluated The DSSR is designed to operate with 
fossil fuel augmentation utilizing a swirl combustor and cross 
flow heat exchanger consisting of a single row of 4 closely 
spaced tubes that are curved into a conical shape The performance 
of the combustor/ heat exchanger system without a Stirling engine 
was studied over a range of operating conditions and output 
levels using water as the working fluid Results show that the 
combustor may be started under cold conditions, controlled safety, 
and operated at a constant air/ fuel ratio (10 percent excess air) 
over the required range of firing rates Furthermore, nondimen- 
sional heat transfer coefficients based on total heat transfer are 
plotted versus Reynolds number and compared with literature 
data taken for single rows of closely spaced tubes perpendicular 
to cross flow The data show enhanced heat transfer for the 
present geometry and test conditions Analysis of the results 
shows that the present system meets specified thermal require- 
ments, thus venfying the feasibility of the DSSR combustor design 
for final prototype fabrication J,M,S, 

N82-13496*|^ Solarex (^rp , Rockville, Md 

A MODULE EXPERIMENTAL PROCESS SYSTEM DEVELOP- 


MENT UNIT (MEPSDU) Quarterly Report, 1 Mey - 31 Aug. 
1981 

31 Aug 1981 57 p refs Sponsored in part by DOE Prepared 
for JPL, Pasadena 
(Contract JPL-955902) 

(NASA-CR-165014, QR-3, JPL-9950-603, 
DOE/JPL-955902-81/3) Avail NTIS HC A04/MF A01 CSCL 
10A 

A cost effective process sequence and machinery for the 
production of flat plate photovoltaic modules are described Cells 
were fabricated using the process sequence which was optimized, 
as was a lamination procedure Insulator tapes and edge seal 
matenal were identified and tested Encapsulation matenals were 
evaluated S L 


N82-13501*j|l Spectrolab, Inc, Sylmar, Calif 

HIGH RESOLUTION. LOW COST SOLAR CEU CONTACT 
DEVELOPMENT Final Report 

N Mardesich {1981] 82 p Sjxinsored in part by DOE Prepared 
for JPL, Pasadena, Calif 
(Contract JPL-955725) 

(NASA-CR- 165032, JPL-9950-61 1 , DOE/JPL-955725-8 1 / 1 ) 
Avail NTIS HC A05/MF A01 CSCL 10A 

The MIDFILM cell fabrication and encapsulation processes 
were demonstrated as a means of applying low-cost solar cell 
collector metallization The average cell efficiency of 12 0 percent 
(AMI, 28 C) was achieved with fritted silver metallization with 
a demonstration run of 500 starting wafers A 98 percent 
mechanical yield and 80 percent electrical yield were achieved 
through the MIDFILM process High series resistance was 
responsible for over 90 percent of the electrical failures and 
was the major factor causing the low average cell efficiency 
Environmental evaluations suggest that the MIDFILM cells do 
not degrade A slight degradation in piower was expenenced in 
the MIDFILM minimodules when the AMP Solarlok connector 
delaminated during the environmental testing T M 


N82-13B14j]l Solarex Corp , Rockville, Md 

SlUCON SOLAR CELL OPTIMIZATION Final Report, 
15 Aug. 1978 - 15 Feb. 1981 

Alan L Scheinine. John H Wohlgemuth, and Eileen Sparks 
Wright-Patterson AFB. Ohio AFWAL Jun 1981 99'p refs 

(Contract F33616-78-C-2039, AF Proj 3145) 

(AD-A106005, AFWAL-TR-8 1-2062) Avail NTIS 

HC A05/MF A01 CSCL 10/2 

This research program! has resulted in improvements in vertical 
junction solar cell techniques leading to higher efficiencies and 
improved handleabilrty Vertical junction solar cells have now 
been fabricated with AMO conversion efficiency greater than 
15% (25 C) A variety of cells have been fabncated, including 
different groove depths, substrate thicknesses and bulk resistnrities 
Cell performance has been measured both before and after 
irradiation Theoretical analyses has been performed to generate 
computer models of l-V curves for various cell geometnes 

Author (GRA) 


N82-13528jj( Midwest Research Inst. Golden. Colo Solar 
Energy Research Inst I 

INEXPENSIVE THERMOGRAPHIC TECHNIQUES FOR 
DETERMINING RELIABLE SOLAR-COLLECTOR-ARRAY 
PERFORMANCE 

A Eden and T Haverty Sep 1981 35 p refs 
(Contracts DE-AC02-77CH-00178. EG-77-C-01-4042) 
(DE82-001151. SERI/TR-721-1161) Avail NTIS 

HC A03/MF AOl 

Thermographic equipment, capable of detecting flow. block- 
ages. flow imbalances, and total array shutdown in residential 
and commercial solar energy collector systems is investigated 
The abilities of inexpensive thermographic equipment to perform 
solar array examinations in the field environment are described 
It was found that less expensive instruments, in combinations 
to enhance the capabilities of each general type, can be used 
to examine solar collector arrays Expert infrared equipment 
operators are not required to obtain some conclusions on system 
problems A combination of pot radiation thermometers with 
either a hand-held imager or thermoprofile instrument is a viable 
inspection tool Assessment of reliable flow control components, 
blocked collectors, unbalanced flow distnbution. and .reversed 
flow can all be observed with the combination of instruments 

DOE 

t 
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N82-1363(^ Sandia Labs. Livermore, Calif 
SOLAR-CENTRAL-RECEIVER FUELS AND CHEMICALS 
Project Status Report, Oct. 1980 - Jun. 1981 

R W Carling. J D Fish. L G Radosevich. and J Vitko. Jr 
Aug 1981 22 p refs 
(Contract DE-AC04-76DP-00789) 

(DE82-000941, SAND-81-8232) Avail NTIS 

HC A02/MF A01 

Solar central receiver fuels and chemicals processes were 
studied Ethane pyrolysis ana steam reforming or metnane were 
investigated in-depth in addition to coal gasification, oil shale 
retorting, and biomass flash pyrolysis The study criteria, status 
of ongoing work, and future activities are described DOE 

N82-13531|j( Midwest Research Inst. Golden. Colo Solar 
Energy Research Inst 

SOLAR THERMAL ENERGY SYCTEMS Annual Technical 
Progress Report 

Jul 1981 1S7 p refs 

(Contracts DE-AC02-77CH-00178. EG-77-C-01-1012) 
(DE81-029295, DOE/CS-4042/2) Avail NTIS 

HC A08/MF A01 

Technical progress in the solar thermal energy systems 
program' is summarized Each project description includes a brief 
history, ^significant achievements, future activities, and a forecast 
of anticipated achievements Point focus, central receiver and 
line focus technologies, research and advanced development 
components, materials, fuels and chemicals, and solar ponds are 
discussed DOE 

N82-13532j(l Sandia Labs, Albuquerque. N Mex 

INTERMEDIATE PHOTOVOLTAIC SYSTEM APPLICATION 
EXPERIMENT OPERATIONAL PERFORMANCE REPORT. 
VOLUME 2 FOR BEVERLY HIGH SCHOOL. BEVERLY, 
MASS. 

Sep 1981 21 p Prepared in cooperation with Boeing Computer 
Services Co , Seattle. Wash 
(Contract DE-AC04-76DP-00789) 

(DE82-00081 1. SAND-81 -7088-2) Avail NTIS 

HC A02/VF A01 

Performance data were listed and graphed for an intermediate 
photovoltaic system at a high school in Massachusetts for the 
month of July 1981 The energy production, incident solar energy 
and efficiency are given, and the daily energy production and 
efficiency, and energy production as a function of power and 
voltage are graphed The output of the power conditioner, 
insolation, heating and cooling loads, temperature and wind data, 
and the number of freeze thaw cycles are presented DOE 

N82-13533jjl Lincoln Lab. Mass Inst of Tech . Lexington 

DATA REPORT FOR THE NORTHEAST RESIDENTIAL 
EXPERIMENT STATION. JUNE 1981 

M C Russell. P Raghuraman. and J J Farrell Aug 1981 
14 p ' 

(Contract DE-AC02-76ET-20279) 

(DE82-000068. DOE/ET-20279/154) Avail NTIS 

HC A02/MF A01 

Five prototype residential photovoltaic systems consisting of 
a roof-mounted array, sized to meet at least 50 percent of the 
annual electrical demand of an energy-conserving house, and an 
enclosed structure to house the remainder of the photovoltaic 
equipment, test instrumentation, and work space are being 
monitored to provide authoritative and accurate information 
concerning system performance and the typical loads which they 
serve One month of physical data is presented for each system 
as well as an hour-by-hour tabulation for an average day of the 
month A common feature of all the systems is that excess 
solar-generated electric energy is fed back to' the utility gnd. 
thus eliminating the need for on-site storage ‘ A R H 


N82-13543){( California Univ . Livermore Lawrence Livermore 
Lab 

DESIGN AND TEST OF TWO-STEP SOLAR OIL SHALE 
RETORT 

D W Gregg. R W Taylor, W R Aiman. and R Ruiz 24 Sep 
1981 35 p refs 
(Contract W-7405-eng-48) 

(DE82-00d964. UCID-19199) Avail NTIS HC A03/MF A01 
A design of a two step solar retort, the logic for the design, 
and the results from a preliminary test of the design at the 


White Sands Solar Furnace, New Mexico are presented Solar 
retorting of oil shale is a technically feasible process where focused 
solar energy can displace fossil energy in the production of liquid 
fuels The predicted result is a 10 to 40% improvement m the 
exportable fuel (oil + gas) production per ton of raw shale 
Greater improvements are achieved with the lower grade shales 
where with nonsolar processes a larger fraction of the fuel content 
has to be used in the processing DOE 

N82-13648j|l Swedish Inst for Materials Testing. Boras Lab 
foer Ytskydd och Korrosion 

AGING AND CORROSION PROBLEMS WITH FLAT SOLAR 
ENERGY ABSORBERS. STUDY BASED UPON UTERATURE 
AND EXPERIMENT EXCHANGES [AALDRINGS-OCH 
KORROSIONS-PROBLEM HOS PLANA TERMISKA SOLF- 
AANGARE. EN STUDIE BASERAD PAA LITTERATUR OCH 
ERFARENHETSUTBYTE] 

Hans Wenneitiolm and Knut-Olof Lagerkvist 1979 72 p refs 
In SWEDISH 

(SP-RAPP- 1979/4) Avail NTIS HC A04/MF A01 

The construction and the causes of damage to solar energy 
absorbers are reviewed Aging is due to ultraviolet radiation, 
temperature, humidity, oxygen, impurities in the air and other 
effects A literature review is given about the constituent parts 
The coverplate may be of glass, several types of plastics, 
fluoro-compounds. fiberglass, or silicones For the absorbing 
surface, sintered chromium oxide, black nickel, black iron, 
copper oxide, manganese oxides, or selective coated alumimium 
are used The insulation is often made of mineral wool or 
polyurethane resins Inspection data are rejiorted for nine solar 
flat-shaped energy absorbers Most of them are used for the 
production of warm water and have been in use between three 
months and three years Nearly all coverplates bore important 
deposits caused by condensation Some of the nine aborbers 
show corrosion on the aborbing surface and/or on insulation 

Author (ESA) 

NB2-13B49j|l National Bureau of Standards. Washington. D C 
PASSiVE/HYBRID SOLAR COMPONENTS; AN APPROACH 
TO STANDARD THERMAL TEST METHODS 

M E McCabe. W Ducas. M J Orloski. and K N Decorte 
Jul 1981 87 p refs Sponsored in part by DOE 
(PB81-227886. NBSIR-81-2300) Avail NTIS 

HC A05/MF ADI CSCL 148 

A sunrey of passive solar products currently available or 
under development enabled the development of an intenm 
classification system consisting of ten component classifications 
for purposes of thermal testing A survey of currently available 
thermal test procedures was performed to assess the applicability 
of these test methods for passive/ hybrid solar components 
Existing test procedures that are useful for the direct gam 
fenestration system classification are identified and recommenda- 
tions are made tor evaluation of these laboratory-based procedures 
by comparison with field-based testing of components under 
controlled interior conditions Recommendations are also made 
for the development of new test procedures for passive/hybrid 
components classifications for which existing test methods are 
not applicable GRA 

N82-14384jil New Hampshire Univ . Durham Dept of Chemical 
Engineering 

FUELS AND CHEMICALS MADE FROM SOLAR ENERGY 

V K Mathur. F K Manasse. and S Lakshmanan 1981 10 p 

refs Presented at the 2nd World Congr of Chem Engr . Montreal. 
Canada. 4-9 Oct 1981 
(Contract DE-AC02-79ET-21067) 

(DE81-025018, CONF-81 1007-6) Avail NTIS 

HC A02/MF ADI 

The application of high temperature solar energy tor the 
production of fuels and chemicals from various feed stocks is 
reviewed The promises and problems of this technology are 
highlighted The two-stage Sun gas process is described The 
role of chemical engineers and the future of Sun fuels and 
chemicals are discussed DOE 

N82-14627*| DHB. Inc , Washington, 0 C 

MARKET ASSESSMENT OF PHOTOVOLTAIC POWER 
SYSTEMS FOR AGRICULTURAL APPLICATIONS IN 
MOROCCO Final Report 

Henry Steingass and Itil Asmon (ARD, Inc) ^Sep 1981 157 p 

refs 
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(Contract DEN3180. DE AI01 -79ET-20485) 
(NASA-CR-165477. DOE/NASA/0180-2. C4100-50) Avail 
NTIS HC A08/MF AOl CSCL 10A 

Results of a month-long study m Morocco aimed at assessing 
the market potential for stand-alone photovoltaic systems in 
agnculture and rural service applications are presented The 
following applications, requiring less than 15 kW of power, are 
described irrigation, cattle watering, refrigeration, crop processing, 
potable water and educational TV Telecommunications and 
transportation signalling applications, descriptions of power and 
energy use profiles, assessments of business environment, 
government and private sector attitudes towards photovoltaics. 
and financing were also considered The Moroccan market presents 
both advantages and disadvantages for American PV manufactur- 
ers The principle advantages of the Moroccan market are a 
limited grid, interest in and present use of PV in communications 
applications, attractive investment incentives, and a stated policy 
favoring American investment Disadvantages include lack of 
government incentives for PV use. general unfamilianty with PV 
technology, high first cost of PV. a well-established market network 
for diesel generators, and difficulty with financing The market 
for PV in Morocco (1981-1986). will be relatively small, about 
340 kwp The market for PV is likely to be more favorable in 
telecommunications, transport signalling and some rural services 
The primary market appears to be in the public (i e . government) 
rather than private sector, due to financial constraints and the 
high price of PV relative to conventional power sector M O K 

N82- 14830*# Ross (Bernd) Associates. San Diego, Calif 

DEVELOPMENT OF AN ALL-METAL THICK FILM COST 
EFFECTIVE METALLIZATION SYSTEM FOR SOLAR CELLS 
Ouartsriy Report, Nov. 1980 - Apr. 1981 

Bemd Ross Sep 1981 40 p refs 
(Contract JPL-955688) 

(NASA-CR- 165043. DOE/JPL-955688-80/3. JPL-9950-604. , 
QR-3) Avail NTIS HC A03/MF AOl CSCL 10A 

The objectives of the investigation were to provide all-metal 
screenable pastes using economical base metals, suitable for 
application to low-to-high conductivity silicon of either conductivity 
type and possibly to aluminum surfaces Experiments were 
conducted with variations in paste parameters, firing conditions, 
including gas ambients, furnace furniture, silicon surface' and 
others A liquid medium, intended to provide transport during 
the carbon fluoride decomposition was incorporated in the paste 
with promising results T M 

N82-14831*jjl Solarelectronics. Inc. Bellingham, Mass 

FLAT-PLATE SOLAR ARRAY PROJECT. TASK1; SILICON 
MATERIAL: INVESTIGATION OF THE HYDROCHLORINA- 
TION OF SiC1SUB4 Quarterly Report, 9 Jul. - 30 Sep. 
1981 

Jeffrey Y P Mui 1 Oct 1981 17 p refs 

(Contract JPL-956061) 

(NASA-CR- 165042. DO E/ JPL-95606 1/ 1 . JPL-9950-607) 
Avail NTIS HC A02/MF AOl CSCL 10A 

A two inch-diameter stainless steel reactor was designed to 
operate at pressure up to 500 psig and at temperature up to 
600 C in order to study the hydrochlorination of silicon 
tetrachloride and metallurgical grade (mg), silicon metal to 
trichlorosilane The hydrochlorination apparatus is described and 
operation safety and pollution control are discussed A R H 

N82-14634*# National Aeronautics and Space Administration 
Marshall Space Flight Center. Huntsville. Ala 

8ATEUITE' POWER SYSTEM- CONCEPT DEVELOPMENT 
AND EVALUATION PROGRAM. VOLUME 4: ENERGY 

CONVERSION AND POWER MANAGEMENT 

Nov 1981 369 p refs 

(NASA-TM-58237-VOI-4) Avail NTIS HC A16/MF AOl CSCL 
10A 

Additional analyses that were pertormed to su|...iement the 
NASA/ Department of Energy (DOE) Satellite Power System (SPS) 
reference system concept are presented in this volume A brief 
review of the reference concept is provided together with detailed 
descriptions of energy conversion, power distribution, and power 
management for solar photovoltaics (silicon and gallium arse- 
nide). solar thermal (Brayton and Rankine cycles), and concept 
compansons (solar thermal and energy conversion) Results of 
other studies concerning energy conversion and power' manage- 
ment (environmental impacts, annealing, nuclear SPS concept, 
and thermionic) are included The data presented were taken 


from the SPS (incept Definition Studies performed under the 
direction of NASA by Rockwell International Corporation and 
Boeing Aerospace Company Author 

N82-14635*j;i National Aeronautics and Space Administration 
Marshall Space Flight Center. Huntsville. Ala 

SATELUTE POWER SYSTEM: CONCEPT DEVELOPMENT 
AND EVALUATION PROGRAM. VOLUME 7: SPACE 

TRANSPORTATION 

Nov 1981 258 p refs 

(NASA-TM-58238-VOI-7) Avail NTIS HC A12/MF AOl CSCL 
10A 

During the several phases of the Satellite Power System 
(SPS) Concept Definition Study, various transportation system 
elements were synthesized and evaluated on the basis of their 
potential to satisfy overall SPS transportation requirements and 
their sensitivities, interfaces, and impact on the SPS Additional 
analyses and investigations were conducted to further define 
transportation system concepts that will be needed for the 
developmental and operational phases of an SPS program To 
accomplish these objectnres. transportation systems such as the 
Shuttle and its derivatives have been identified, new heavy-lift 
launch vehicle (HLLV) concepts, cargo and personnel orbital 
transfer vehicles (COTV and POTV). and intra-orbit transfer vehicle 
(lOTV) concepts have been evaluated, and. to a limited degree, 
the program implications of their operations and costs were 
assessed The results of these analyses have been integrated 
into other elements of the overall SPS concept definition 
studies Author 


N82-14636*jf( General Dynamics/ Convair. San Diego, Calif 

STUDY OF MULTI-MEGAWATT TECHNOLOGY NEEDS FOR 
PHOTOVOLTAIC SPACE POWER SYSTEMS. VOLUME 1: 
EXECUTIVE SUMMARY 

D M Peterson and R L Pleasant 1 Aug 1981 28 p refs 

2 Vol ■ 

(Contract NAS3-21951) 

(NASA-CR- 165323- Vol- 1, Rept-1 1 1-2401-204) Avail NTIS 
HC A03/MF AOl CSCL 10A 

Possible missions requiring multimegawatt photovoltaic space 
power systems in the 1990‘s time frame and associated power 
system technology needs are examined The following concepts 
for photovoltaic power approaches are considered planar arrays, 
concentrating arrays, hybrid systems using Rankine engines, 
thermophotovoltaic and AC/DC power management approaches, 
battery, fuel cell, flywheel energy storage, and interactions with 
the electrical ion engine injection and stationkeeping system 
The levels of modularity for efficient, safe, constructable. 
serviceable, and cost effective system design are analyzed, and 
the benefits of alternate approaches developed Both manned 
low Earth orbit and unmanned geosynchronous Earth orbit 
applications were examined for technological development 
Technology developments applicable to power systems which 
appear to have benefits independent of the absolute power level 
are suggested M D K 


N82-14637*j(l General Dynamics/ Convair. San Diego. Calif 

STUDY OF MULTI-MEGAWATT TECHNOLOGY NEEDS FOR 
PHOTOVOLTAIC SPACE POWER SYSTEMS. VOLUME 2 
Final Report 

D M Peterson and R L Pleasant 19 Mar 1981 285 p 

refs 2 Vol 

(Contract NAS3-21951) 

(NASA-CR-165323-Vol-2. G 0 C-A ST-8 1 -0 1 9-Vol-2) Avail 
NTIS HC A13/MF AOl CSCL 10A 

Possible missions requinng multimegawatt photovoltaic space 
nnwer systems in the 1990's- time frame and power system 
lecnnoiogr ..aeds assucio.crd witn mese missions aie examined 
Four specific task areas were considered (1) missions requinng 
power in the 1-10 megawatt average power region. (2) alternative 
power systems and component technologies. (3) technology goals 
and sensitivity trades and analyses, and (4) technology recom- 
mendations Specific concepts for photovoltaic power approaches 
considered were planar arrays, concentrating arrays, hybrid 
systems using Rankine engines, thermophotovoltaic approaches, 
all with various photovoltaic cell component technologies Vanous 
AC/DC power management approaches, and battery, fuel cell, 
and flywheel energy storage concepts are evaluated Interactions 
with the electrical ion engine injection and stationkeeping system 
are also considered M D K 
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N82-14643|jf Arabian Exhibition Management Ltd. Manama 
(Bahrain) 

SOLTECH 80 

1980 174 p Conf held at Bahrain. 10-11 Nov 1980 
(0E81-901931. CONF-801178) Avail NTIS (US Sales Only) 
HC A08/MF A01. DOE Depository Lbraries 

Three solar related activities solar radiation monitonng. effects 
of dust accumulation on collector performance, and salt gradient 
solar pond analytical and experimental studies are described 
Measurements of total honzontal and direct radiation are made 
continuously, and the data are presented in a user oriented format 
on an hourly basis Diffuse radiation and total radiation on a 
surface tilted to the local latitude angle are calculated The system 
IS presently being expanded to allow measurement of several 
additional radiation parameters of interest as well as six 
meteorological parameters The effects of atmospheric dust on 
radiation attenuation, as well as the clearness index, anti K/sub 
T/ are shown The impact of surface dust accumulation on the 
performance of photovoltaic and thermal collectors is also 
studied ‘ DOE 

N82-t4666|il Lincoln Lab . Mass Inst, of Tech.. Lexington ' 
PHOTOVOLTAIC SYSTEMS PERFORMANCE EXPERIENCE 
F J Solman 1981 8 p refs Presented at IEEE Photovoltaic 
Specialists Conf. Orlando. Fla. 11-15 May 1981 
(Contract DE-AC02-76ET-20279I 

(DE81-025725: OOE/ET-20279/147. CONF-810526-39) Avail 
NTIS HC A02/MF A01 

The photovoltaic power systems at Natural Bridges National 
Monument in southeastern Utah and at radio station WBNO in 
Bryan, Ohio, provided reliability experience and case histones 
on failures and repairs of large photovoltaic systems The PV 
systems are used for illustration of potential sources of system 
outages and measures that can be taken to improve the reliability 
and repair economy of present and future PV . systems Both 
systems, have experienced lighting strikes, and the results are 
reported E A K 

N82-14667|jl Lincoln Lab , Mass Inst of Tech . Lexington 

SOLAR PHOTOVOLTAIC RESIDENTIAL PROJECT. PRO- 
JECT INTEGRATION MEETING. AGENDA AND AB- 
STRACTS 

1981 63 p refs Presented at Solar Photovoltaic Residential 
Project Integration Meeting, Cambridge. Mass, 24-25 Jun 
1981 

(Contract DE-AC02-76ET-20279) ' 

(DE81-028433, DOE/ET-20279/150. CONF-8106143) Avail 
NTIS 

Thirty three abstracts are presented covering residential 
photovoltaic design, economics and requirements, balance of 
system components. PV/thermal collectors. PV interfaced with 
passive solar design, and utilities related aspects DOE 

N82-14668jil Midwest Research Inst . Golden. Ckilo 
SYSTEMS ANALYSIS OF THERMAL STORAGE 
R J Ckipeland Aug 1981 8 p refs Presented at the Ann 

Meeting on Thermal and Chem Storage. Tysons Corner. Va . 
14-16 Sep 1981 

(Contracts DE-AC02-77CH-00178; EG-77-C-01-4042) 
(DE81-030288. SERI/TP-253-1369, CONF-81940-2) Avail 
NTIS HC A02/MF A01 

Analyses were conducted on thermal storage concepts for 
solar thermal applications .These studies include estimates of 
both the obtainable costs of thermal storage concepts and their 
worth to a user (i e . value) 8asad on obtainable costs and 
performance, an in-depth study evaluated thermal storage 
concepts for water/ steam, organic fluid, and gas/Brayton solar 
thermal receivers Promising and nonpromising concepts were 
identified Thermal storage concepts were evaluated for a liquid 
metal receiver The value ofithermal storage in a solar thermal 
industrial process heat application was analyzed Several advanced 
concepts 'Studied, include ground -mounted thermal storage for 
parabolic dishes with Stirling engines DOE 

N82-14661||l Mid-American Solar Energy Complex. Minneapolis. 
Minn 

SEMINARS FOR PRIVATE COLLEGE ADMINISTRATORS ON 
SOLAR APPUCATIONS FOR COLLEGE BUILDINGS 

Jun. 1981 8 p 

(Contract 0E-AC02-79CS-30150) 

(DE81-027981. MASEC-CF-8 1-038) Avail: NTIS 

HC A02/MF A01 


The objective of this project was to increase the working 
knowledge of key private college decision makers on passive 
and active sOlar fundamentals, proven passive and actnie 
technology, and consenration means integral to these technolo- 
gies in the renovation of college buildings or their energy systems, 
to be achieved by conducting a series of three seminars A 
summary of the project activities and a brief summary of workshop 
evaluations are given DOE 

N82-14665j^ Colorado State Univ . Fort Collins Solar Energy 
Applications Lab 

REPEAT FACIUTY. REPORT FOR MAY, JUNE, JULY 
Progress Report, May - Jul. 1981 

C Byron Winn Aug 1981 79 p refs 
(Contract DE-AS02-80CS-30259) 

(DE81-028156: DOE/CS-30259/6) Avail NTIS 

HC A05/MF A01 

The construction of the REPEAT facility, a test facility for 
passive and hybrid solar heating systems is reported The 
development of a simulation program for envelope type passive 
solar systems, constructing an envelope test cell, collecting data 
to validate the program, and application of the program to 
determine the best envelope type design are discussed A low 
cost monitoring system using a dedicated microprocessor system, 
an inexpensive, high accuracy A/D converter, and minimum 
system hardware is developed A method to determine the average 
temperature and the average daily temperature variation inside 
a passively heated solar building is presented DOE 

N82- 14868# Department of Agriculture. Washington. D C 
National Economics Div 

SOLAR-SUPPLEMENTED. NATURAL AIR DRYING OF 
SHELLED CORN; THE ECONOMIC LIMITATIONS 

Walter G Heid. Jr and David F Aldis Jun 1981 45 p refs 

(PB81-235681. TB-1654) Avail NTIS HC A03/MF A01 CSCL 
02C 

It IS not economically feasible to supplement natural air drying 
of high-moisture shelled com by adding heat (solar and othenivise) 
In some cases, that drying method speeds product deterioration 
A simulation analysis of the west central Great Plains determined 
that benefits from adding solar heat to batch-in-bin and layer-in-bin 
gram drying methods failed to offset the solar heat installation 
costs and product deterioration losses Findings also suggest 
that high-speed, high-temperature drying is necessary to avoid 
field losses and to ensure marketable corn of high quality GRA 


N82-16247jfi Argonne National Lab. Ill 

PERFORMANCE PREDICTIONS OF PASSIVE SOLAR 
COMMERCIAL BUILDINGS 

T L Kuibowski 1981 5 p refs Presented at 2nd Natl Tech 
Conf on Earth Sheltered Buildings. Tulsa. Okla , 16 Oct 1981 
(Contract W-31-109-eng-38) 

(DE81-027979. CONF-81 1034-1) Avail. NTIS 

HC A02/MF A01 

Many Earth bermed and high mass commercial structures 
tending to require cooling and lighting rather than heating were 
designed, built, and instrumented to record segregated or 
partitioned energy usage Design solutions, preliminary perfor- 
mance. and cost information are addressed for the earth integrated 
projects DOE 


N82-15S26*jj( Vanderbilt Univ . Nashville, Tenn Dept, of 
Physics and Astronomy 

ADVANCED SOLAR ENERGY CONVERSION Annual 
Progress Report, 1 Sep. 1980 - 31 Aug. 1981 

Ja H Lee 31 Aug 1981 22 p refs 
(Contract NCC1-8) 

(NASA-CR- 165060) Avail NTIS HC A02/MF A01 CSCL 
10A 

An atomic iodine laser, a candidate for the direct solar pumped 
lasers, was successfully excited with a 4 kW beam from a xenon 
arc solar simulator, thus proving the feasibility of the concept 
The experimental set up and the laser output as functions of 
operating conditions are presented The preliminary results of 
the iodine laser amplifier pumped with the HCP array to which 
a Q switch for giant pulse production was coupled are included. 
Two invention disclosures - a laser driven magnetohydrodynamic 
generator for conversion of laser energy to electricity and solar 
pumped gas lasers - are also included. S L. 
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N82- 16529# Varta Banerie A G . Kelkheim (West Germany) 
Forschungs- und Entwicklungszentrum 

ENERGY STORAGE SYSTEMS FOR TERRESTRIAL SOLAR 
GENERATORS Final Report. Dec. 1980 

Margarete Jung Bonn Bundesministenum fuer Forschung und 
Technologie May 19B1 76 p refs In GERMANY: ENGUSH 

summary Sponsored by Bundesministenum fuer Forschung und 
Technologie 

(BMFT-FB-T-81-082, ISS,Nr034Q^7608) A vail NTIS 

FIC A05/MF A01. Fachinformationszentrum. Kariruhe. West 
Germany DM 16 

Mercury can react with Raney nickel to form the alloy NiHg4 
This intermetallic compound is the basis of an excellently 
rechargeable positive electrode matenal In combination with 
cadmium it forms a rechargeable cadmium/mercury oxide cell 
which can be operated under hermetically sealed conditions Since 
both electrodes are thermodynamically stable in aqueous alkaline 
electrolytes, the self discharge rate of the cell is very low and 
hence the Coulomb efficiency even at very low charge rates in 
the order of 1000 - 2000 hrs is higher than 95% The 
cadmium/mercury oxide cells can be cycled more than a hundred 
times These cells are particularly qualified to serve as an energy 
storage in combination with photovoltaic cells Author 

N82-15630# Internationale Atomreaktorbau Gesellschaft. 
Bensberg (West Germany) Abt Anlagenbau 

GAS COOLED SOLAR POWER PLANT FOR GENERATING 
ELECTRICAL ENERGY IN THE 20MWe OPERATING RANGE 
IGAST): PREUMINARY DESIGN PHASE Final Report, 

Nov. 1980 

Siegfried Kostrzewa and Peter Wehowsky Bonn Bundesminister- 
lum fuer Forschung und Technologie Jul 1981 33 p refs In 
GERMAN, ENGLISH summary Sponsored by Bundesministenum 
fuer Forschung und Technologie 

(BMFT-FB-T-8 1-097. ISSN-0340-7608, lAT-BS- 100000-0 10) 
Avail NTIS HC A03/MF A01. Fachinformationszentrum, 
Karlsruhe, West Germany DM 7 

R&D work required for the erection of a pilot plant was 
defined Since the location of the site is not yet determined, 
the project work was based on preliminary basic data Significant 
results of the preliminary design phase include both the choice 
of a combined gas/steam thermal energy conversion process 
for the reference concept and basic concepts for heliostat. heliostat 
field arrangement, receiver, tower and master control/process 
computer system A R H 

N82- 15532# Dornier-Werke GmbH. Friedrichshafen (West 
Germany) New Energy Technology 

DEVELOPMENT OF A PROTOTYPE OF A 10 kW SMALL 
SOLAR POWER PLANT Final Report, Sep. 1979 

Franz Maier and Josef Haenfling Bonn Bundesministenum fuer 
Forschung und Technologie Jun 1981 170 p ref In GERMAN. 
ENGLISH summary Sponsored by Bundesministenum fuer 
Forschung und Technologie 

(BMFT-FB-T-81-101. ISSN-0340-7608) Avail NTIS 

HC A08/MF A01, Fachinformationszentrum. Karlsruhe. West 
Germany DM 33.50 

Activities performed in the design and construction of a 
solar driven 10 kW turbogenerator for local TV-educational 
systems, irngation pumps and other applications in developing 
countries include (1) System design and thermodynamic 
calculation. (2) Design of the collector array and construction 
(Jl Fixing or components and auxiliary units. (4) Turbine design, 
construction, manufacture and test run. (5) Generator design, 
construction, manufacture and test run. (6) Turbogenerator 
integration and test. (7) Electrical supply, plant control and 
regulation, and (8) Test assembly, performance and analysis 
Component tests are being run and are being evaluated by a 
data acquisition unit installed on site A R H 

N82-15534# Pnns Maurits Lab TNO. Rijswijk (Netherlands) 
Inst voor Chemische en Technologische Research 

SOLAR POWER SYSTEMS SMALLER THAN 500 W FOR 
MILITARY USE 

P P M M Wittgen Nov 1979 27 p refs In DUTCH, 

ENGLISH summary 
(Contract A78/KL/125) 

(PML-1980-06, TDCK-73397) Avail NTIS HC A03/MF A01 
A literature search of the feasibility of using photovoltaic 
cells for the energy supply of low power-consuming military 
equipment is presented Progress in the technology- of solar cells 


in the coming years offers good prospects for the use of 
photovoltaic systems A hybrid system consisting of an array of 
solar cells combined with secondary batteries in a sunny 
climate is capable of supplying equipment with energy Climatic 
conditions in the Netherlands and the northern part of Germany 
are too bad for a fully self-supporting year round system Especially 
in winter the intensity and quantity of the radiation is too low 
In these northern regions the hybrid solar system can only be 
used when additional primary or secondary batteries are 
accepted in the winter period J D H 


N82-16637# Messerschmitt-Boelkow-Blohm GmbH. Otto- 
brunn (West Germany). Untemehmensbereich Raumfahrt 

ORGANIC FLUIDS FOR THE PRACTICAL USE IN ENERGY 
CONVERSION SYSTEMS OF SOLAR POWER PLANTS Final 
Report. Jim. 1980 

Guenther Schmidt. Dietmar Wolf, and Eberhard Raasch Bonn 
Bundesministenum fuer Forschung und Technologie Sep 1981 
76 p refs In GERMAN, ENGLISH summary Sponsored by 
Bundesministenum fuer Forschung und Technologie 
(BMFT-FB-T-81-154. ISSN-0340-7608) Avail. NTIS 

HC A05/MF A01 

With respect to their specific performance, the most promising 
organic fluids were determined for their practical use in Rankine 
cycles operating in the temperature range between ISO and 
400 C For these fluids, the process cycle efficiencies were 
compared for different temperature levels Laboratory expenments 
with a great number of fluids and lubncants results in the 
estimation of the operation limit in Rankine Cycles A test facility 
consisting of a heating system, an organic Rankine cycle and a 
control and measurement system was designed, built, and put 
into operation for testing various working fluids. Author 


N82- 16638# Dornier-Werke GmbH. Friednchshafen (West 
Germany) 

HIGH EFFICIENT COLLECTOR FOR SMALL SOLAR- 
POWERED FACIUTIES Final Report 

Eugen Obermsyr. Wolfgang Molt. Dieter Schneller. and Klaus 
Speidel Bonn Bundesministerium fuer Forschung und Technologie 
Sep 1981 100 p In GERMAN: ENGLISH summary Sponsored 
by Bundesministenum fuer Forschung und Technologie 
(BMFT-FB-T-81-156. ISSN-0340-7608) Avail NTIS 

HC A05/MF A01. Fachinformationszentrum. Karlsruhe. West 
Germany DM 21 

A senes of preliminary investigations and laboratory, tests 
were performed as a basis for developing a new type of solar 
collector The vacuum flat plate collectors ere actually evaporators, 
where the working medium is evaporated within the collector 
itself Prototypes of direct evaporation collectors were constructed 
and tested In the temperature range seen for this application 
(130 - 150 C), the collector efficiency is about 40 - 50 
percent L F M 


N82-16641# Messerschmitt-Boelkow-Blohm GmbH. Otto- 
brunn (West Germany) Space Dnr 

COMPARISON OF CONCEPTS FOR SOLAR-HEATEO OR 
SOLAR-DRIVEN ABSORPTION AND COMPRESSION 
COOUNG MACHINES FOR AIR CONDITIONING AND FOOD 
PRESERVATION PURPOSES, PHASE 1 Final Report, Nov. 
1978 

Herbert Grallert. Manfred Herbricht. and Martin Margulies Bonn 
Bundesministenum fuer Forschung und Technologie Sep 1981 
91 p refs In GERMAN. ENGLISH summary Sponsored by 
Bundesministenum fuer Forschung und Technologie 
(BMFT-FB-T-81-165. ISSN-0340-7608) Avail NTIS 

HC A05/MF A01. Fachinformationszentrum. Karlsruhe. West 
Germany DM 19.10 

For the cooling power range of about 10 to 500 kW and 
for cooling temperatures of -1-20. 0, and -20 C. a companson 
was made between solar heated absorption machines and 
compression machines, which are driven by a solar heated Rankine 
cycle Companson critena are COP, energy pnces. and application 
nsks All partial efficiencies and costs were determinated by 
component analyses For several cooling loads an annual system 
simulation was performed using MBB computer programs 
Furthermore, the electnc energy demand 'for absorption cooling 
systems was estimated and initial application recommendations 
are given Author 
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N82- 16644# Midwest Research Inst, Golden. Colo Solar 
Energy Research Inst 

LOW-COST PASSIVE-SOLAR RETROFITS FOR NEW AND 
EXISTING MOBILE HOMES 

Steve Brant and Michael Holtz Jul 1981 6 p refs Presented 
at the 6th AS/ISES Natl Passnre Conf . Portland. Oreg . 8- 1 2 Sep 
1981 

(Contracts DE-AC02-77CH-001 78. EG-77-C-01 -4042) 
(DE81-028356. SERI/TP-721-1 138R. CONF-8 10925- 17) Avail 
NTIS HC A02/MF A01 

Passive solar heating and cooling retrofit options can 
significantly reduce the energy consumption of new and existing 
mobile homes The initial efforts of the Solar Energy Research 
Institute to explore the solar potential for the existing stock of 
mobile homes and those in the production stage are described 

DOE 

N82-16646# Midwest Research Inst. Golden. Colo 

INDUSTRIAL PROCESS HEAT APPUCATIONS FOR SOLAR 
THERMAL TECHNOLOGIES 

David Feasby and David W Kearney Jun 1981 9 p refs 

Presented at the 3rd Intern Conf on Energy Use Management. 
West Berlin, 26 Oct 1981 i 

(Contract DE-AC02-77CH-001 78) 

(DE81-025934, SERI/TP-733-1278. CONF-81 1006-2) Avail 
NTIS HC A02/MF A01 

Selected solar industrial process heat (IPH) activities under 
development in the US are reviewed Included are a summary 
of the IPH field test program, status of solar thermal technologies, 
and results of specific technology/application matching and market 
studies The near term viability of solar tachnologies in the 
industrial sector is dependent upon both the economic and 
technical issues which vary depending on the application, plant 
site, and system selected DOE 

N82-16661# Monsanto Research Corp , Dayton, Ohio 

LOW-COST MIRROR CONCENTRATOR BASED ON 
INFLATED, DOUBLE-WALUO, METALLIZED, TUBULAR 
FILMS Final Report 

J L Schwendeman, G L Ball. III. J W Leffingwell. and C E 
McClung Jul 1981 121 p 'refs 
(Contract 0E-AC04-78AL-04227) 

(DE81-027813. MRC-DA-944. ALO-4227-6) Avail NTIS 
HC A06/MF A01 

A potentially low cost, inflatable plastic solar mirror concentra- 
tor based on segments of a cylinder joined along the length of 
the collector on a plane passing through the axis of the absorber 
tube was designed and built This design results in a savings of 
approximately 40% in the amount of window and mirror material 
and in a savings of about 20% of the land area occupied by a 
single collector when compared to a fully cylindrical one The 
type of construction permits the assembling of the mirror/window 
envelope to the collector without disturbing the collector frame, 
absorber tube, or the associated plumbing Aluminum foil plastic 
laminates were used as an alternative to aluminized polyester 
films, because of their potential low cost and durability Specially 
ultraviolet stabilized and polyester scrim reinforced flexible 
polyvinyl chloride film was developed for use as the outer cover 
material DOE 


N82-166>63# Mid-American Solar Energy Complex. Minneapolis, 
Minn 

SOLAR ENERGY TRAINING PROGRAM FOR CODE 
ENFORCEMENT PERSONNEL 

Jun. 1981 17 p 

(Contract DE-AC02-79CS-30150) 

(DE81-030053: MASEC-CF-81-023. P-101-12/A-101-4) Avail 
NTIS HC A02/MF A01 

A training program for building code officials is discussed 
The development of a new model building code for solar was 
coordinated and course materials was developed A manual to 
inform code officials about the basics of passive and active solar 
energy and the model code is developed Michigan was selected 
as the target state DOE 

NS2-16664# Mid-Amencan Solar Energy Complex, Minneapolis, 
Minn 

SUMMARY OF PASSIVE SOLAR MULTI-FAMILY DESIGN 
WORKSHOPS 

Jun 1981 14 p 


(Contract DE-ACD2-79CS-30150) 

(DE81-030353. MASEC-CF-81-035; P-103-4) Avail. NTIS 
HC A02/MF A01 

Instructional materials on the design, construction, and 
marketing of passive solar multi-family residential buildings were 
developed An outline of the workbook used for the workshops 
IS presented, along with a list of the workshops. Promotional 
activities are descnbed briefly DOE 

N82-16669# Midwest Research Inst . Golden. Colo Photocon- 
version Research Branch 

PHOTOELECTROCHEMICAL SOLAR CELLS: STABIUZA- 

TION OF SMALL-BAND-GAP SEMICONDUCTOR IN 
AQUEOUS SOLUTION BY SURFACE-ATTACHED ORGANIC 
CONDUCTING POLYMER 

Arthur J Frank Sep 1981 13 p refs Presented at the 

Intern Conf on Low-Dimensional Conductors, Boulder. Colo . 
10-14 Aug 1981 

(Contracts DE-AC02-77CH-00178. EG-77-C-01-4042) 
(DE81-030312, SERI/TP-233-1388, CONF-8 10864-1) Avail 
NTIS HC A02/MF A01 

Surface-attached polypyrrole films are shown to produce a 
marked improvement in the stability of n-type single-crystal and 
polycrystalline Si against oxidation in an aqueous electrolyte 
The current production of n-type polycrystalline Si coated with 
polypyrrole deteriorates less than 30% during 122 hr of 
irradiation whereas the unprotected bare electrode stops producing 
photocurrent within 30 s The polymer protection of the n-type 
single-crystal Si is significantly less than that of the polycrystalline 
material because of differences in the adhesion of the polymer 
film to the electrode surfaces The adhesion strength is shown 
to depend on various surface properties of Si and other electrode 
matenals Moreover, the surface morphology of the electrode 
affects the topography of the growing surface of the polypyrrole 
film Requirements are discussed for the applications of organic 
conducting polymers to photoelectrochemical devices utilized for 
solar energy conversion DOE 

N82-16671# Brookhaven National Lab. Upton. N Y Dept 
of Energy and Environment 

COMPARATIVE THERMAL PERFORMANCE OF DIRECT 
GAIN, TROMBE, AND SUNSPACE WALLS 

H T Ghaffari and R F Jones 1981 8 p refs Presented at 
the 6th Natl Passive Conf. Portland. Ore, 8-12 Sep 1981 sap 
(Contract DE-AC02-76CH-00016) 

(DE81-030546, BNL-29970, CONF-8 10925-21) Avail NTIS 
HCA02/MFA01 

The natural thermal storage features of the Brookhaven 
superinsulated house were analyzed and verified These include 
the Trombe and sunspace passive-solar-collection walls and the 
supennsulated south-facing wall The thermal contributions of 
each system were demonstrated Several thermal characteristic 
factors, in relation to each design for the hourly and daily penod. 
were assessed Further, the interior temperature fluctuations and 
the reductions in the required auxiliary energy with regard to 
incorporated passive designs were evaluated T M 

N82-16672# Department of Energy. Washington. D C Office 
of the Assistant Secretary for Consen/ation and Renewable 
Energy 

ANNUAL DOE ACTIVE SOLAR HEATING AND COOLING 
CONTRACTORS REVIEW MEETING 

Sep 1981 286 p refs Proc of Conf held in Washington. 

DC. Sep 1981 

(DE81-028052. CONF-810912) Avail NTIS 

HC A13/MF ADI 

Ninety three project summaries dicussing the following 
aspects of active solar heating and cooling are presented Rankine 
solar cooling systems, absorption solar cooling systems, desiccant 
solar cooling systems, solar heat pump systems, solar hot water 
systems, special projects (such as the National Solar Data 
Network, hybrid solar thermal/photovoltaic applications, and 
heat transfer and water migration in soils), administrative/ 
management support, and solar collector, storage, controls, 
analysis, and materials technology DOE 


N82- 16676# California Unnr . Berkeley Lawrence Berkeley 
Lab 

INCREMENTAL COOUNG LOAD DETERMINATION FOR 
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PASSIVE DIRECT GAIN HEATING SYSTEMS 

Paul W. Sullivan, Douglas Mahone. Winslow Fuller. James Gruber. 
Ron Kammerud. Wayne Place, and Brandt Anderson May 1981 
S p refs Presented at the Am Sect, of the Intern Solar 
Energy Soc. Philadelphia. 27-30 May 1981 
(Contract W-7405-eng-48) 

(DE81-029882: LBL-12048. CONF-8 10509-40) Avail NTIS 
HC A02/MF A01 

The applicability of the National Association of Home Builders 
(NAHB) full load compressor hour method for predicting the 
cooling load increase in a residence attributable to direct gain 
passnre heating systems is examined The NAHB method 
predictions are compared with the results of 200 hour-by-hour 
simulations using BLAST, and the two methods show reasonable 
agreement The degree of agreement and the limitations of the 
NAHB method are discussed OOE 

N82-15676)jl Midwest Research Inst . Golden. Colo. Solar 
Energy Research Inst. 

SERI SOLAR-ENERQY-STORAGE PROGRAM 

Charles E Wyman Aug 1981 3 p refs Presented at the 

Ann. DOE Active Solar Heating and Cooling Contractors Rev 
Meeting. Washington. DC. 14-16 Sep 1981 
(Contracts DE-AC02-77CH-00178. EG-77-C-01-4042) 
(DE81-029476: SERI/TP-620- 1344: CONF-8 1091 2- 1 1) Avail 
NTIS HC A02/MF A01 

The program provides research, system analysis, and 
assessments of thermal energy storage and transport in support 
of the Thermal Energy Storage Program of the DOE On/ision of 
Energy Storage Technology; emphasis is on thermal energy storage 
for solar thermal power and process heat applications and on 
thermal energy transport Currently, research is in progress on 
direct-contact thermal energy storage and thermochemical energy 
storage and transport In addition. SERI is directing the definition 
of new concepts for thermal energy storage and supporting 
research on thermal energy transport by sensible and latent heat 
media SERI is performing systems analyses of thermal energy 
storage for solar thermal application and coordinating thermal 
energy storage actnrities for solar applications DOE 

N82-1B677|jl California Unni . Berkeley Lawrence Berkeley 
Lab Energy and Environment Div 

OVERVIEW OF ACTIVE SOLAR AB80RPTI0N/RANKINE 
COOUNG PROGRAM 

Michael Wahlig, Al Heitz. Harry Angerman, Ron Glas. and Mashun 
Warren Jul 1981 7 p Presented at the Active solar Contractors’ 
Review Meeting. Washington. DC 9-12 Sep 1981. sponsored 
by DOE 

(Contract W-7405-enQ-48) 

(DE81-028041: LBL- 13054-Rev. CONF-8 109 12- 13) Avail 
NTIS HC A02/MF A01 

The individual absorption and Rankine projects along with 
the mam features and accomplishments/status of each and future 
plans were identified The absorption program, was three active 
component development projects, four systems field test projects, 
one advanced fluid study project and one advanced cycle study 
project Rankine program, includes five active component 
development projects, two system field test projects, and one 
advanced study project DOE 

N82-16678jil California Univ . Berkeley Lawrence Berkeley 
Lab Energy and Environment- Div 

VERIFICATION OF BLAST BY COMPARISON WITH 
MEASUREMENTS OF A SOLAR-DOMINATED TEST CEU 
AND A THERMALLY MASSIVE BUILDING 

Brandt Andersson. Fred Bauman. William Carroll. Ronald 
Kammerud. and Nina Fnedman Apr. 1981 12 p refs Presented 
at the 3rd Ann. Systems Simulation and Econ Anal Operational 
Results Conf . Solar Energy Div . Reno. Nev , 27 Apr - 1 May 
1981. sponsored by ASME 
(Contract W-7405-eng-48) 

(DE81-029883. LBL-11387. CONF-8 10405- 16) Avail NTIS 
HC A02/MF A01 

Temperatures were compared in a direct solar gain test cell 
and temperatures were predicted. The compansons were 
performed for two distinct climate j>eriod The test cell configura- 
tion and weather data manipulations, quantitative evaluations of 
the comparisons between measured and predicted interior 
temj}eratures. limitations of the comparisons, and sensitivities of 
the simulation results to uncertainties in the measured jjarameters 
are examined In the second study, compansons of BLAST 
predictions to temperatures and loads measured in a massive 


structure were earned out The tests venfying tl'e program’s 
ability to (1) calculate full scale building loads, and (2) accurately 
model hybrid cooling using forced ventilation DOE 


N82-16581|jl Los Alamos Scientific Lab. N Mex 

USE OF OXIDE DECOMPOSITIONS IN ADVANCED 
THERMOCHEMICAL HYDROGEN CYCLES FOR SOLAR 
HEAT SOURCES. APPUCATION OF THE TRICOBALT 
TETRAOXIDE-COBALT MONOXIDE PAIR 

W M Jones and M G. Bowman 1981 9 p refs Presented 
at Intern Energy Agency Annex 1 Workshop on Thermochem 
Hydrogen. Julich. West Germany, 23 Sep 1981 
(DE81-030235. LA-UR-81 -2628. CON F-8 1 0942-6) Avail 
NTIS HC A02/MF A01 

The concept of utilizing oxide decompositions in advanced 
thermochemical hydrogen cycles for solar heat sources is 
introduced It allows direct transmission of energy to the process 
through an air window Reaction (2) gnres a high concentration 
of Mgl2 that would be favorable for (3) The solutions contain 
iodine dissolved as polyiodide. partly offsetting this advantage 
It IS indicated that reaction (2) is slow at 150 C It is surmised 
that the mechanism of (2) consists of the iodine disproportionation 
reaction (6). followed by reaction (7) It was found that (6) was 
relatively fast and with a good yield at 150 C Reaction (7) is 
sufficiently slow at 150 C to account for the slowness of (2) 
The yield of (7) is proportional to the square root of the time, 
suggesting that lodate must diffuse through an adherent, 
accumulating C0304 layer DOE 
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A82-10398 Hydrogen generation by means of catalyzed 

Mg-AI hydrolysis. K. Hohne and P. Jager (Siemens AG, Forschungs- 
laboratorien, Erlangen, West Germany). Siemens Forschungs- und 
Entwicklungsberichte, vol 10, no. 5. 1981, p. 323-326. 5 refs. 

Based on considerations of reactivity, costs, and the volume of 
hydrogen which can be expected per mass fraction of metal, Al and 
Mg offer good possibilities in metal hydrolysis. Since these metals 
hardly react with water, however, a catalyst is used to accelerate the 
Mg-AI hydrolysis process. Experiments show that a mixture of Mg 
and Al reacts strongly with water in the presence of C0304, Mo03, 
and Cl-ions, with an optimum combination of ail the participants in 
the reaction, the H2 yield can amount to 100% Various methods are 
discussed for constructing a hydrogen generator using this new 
method of metal hydrolysis. A hydrogen generator plant is described, 
in which pressed powder pellets are used. An aluminum-magnesium- 
cobalt oxide powder mixture is introduced into the reactor in the 
form of cylindrical pellets, which are pulverized in the reactor 
chamber. The powder falls into the salt water in the reactor and is 
converted. The hydrogen produced has a purity potentially greater 
than 99.9%. J.F. 

A82-10966 H A LH2 engine fuel system on board - Cold 

GH2 injection into two-stroke engine with LH2 pump S Furuhama 
(Musashi Institute of Technology, Tokyo, Japan), Y Kobayashi, and 
M lida American Society of Mechanical Engineers and American 
Institute of Chemical Engineers, National Heat Transfer Conference, 
20th, Milwaukee, Wl, Aug 2-5, 1981, ASME Paper 81-HT-81 10 p 
14 refs. Members, $2 00, nonmembers, $4 00 

An LH2-tank with a range of 400 km was installed in the rear 
trunk of a small passenger car in June, 1980 Tests demonstrated the 
overall feasibility of a hydrogen-fueled car the tank attained a 
maximum power 20% to 20% higher than its gasoline counterpart 
and about twice as high as those of premixed engines There was no 
backfire or knocking, and a very low NOx emission level was 
achieved by injecting -30 to -50 C cold hydrogen gas, pressurized by 
an LH2-pump, into the two-stroke engine. The LH2-pump was 
developed by the Musashi Institute of Technology, the barrel and the 
plunger are made of metal and a durable, low friction material, 
respectively The plunger clearance was reduced to about 3 microns 
under operating conditions, thereby making fuel leakage from the 
plunger clearance negligible. Proper tank pressures were obtained 
according to the pump speed The maximum speed of the car was 
recorded at 135 km/h Future objectives include the production of 
an engine with a higher compression ratio through the development 
of a high pressure pump having a discharge pressure above 6 MPa, 
and the improvement of the heat insulation performance of the 
LH2-tank. J.F. 

A82-10968 H Liquid hydrogen for automobve vehicles 

Experimental results. W. Peschka (Deutsche Forschungs- und Ver- 
suchsanstalt fur Luft- und Raumfahrt, Institut fur Technische Physik, 
Vaihingen, West Germany) American Society of Mechanical Engi- 
neers and American Institute of Chemical Engineers, National Heat 
Transfer Conference, 20th, Milwaukee, Wl, Aug 2-5, 1981, ASME 
Paper 8THT-83 14 p. 21 refs. Members, $2 00, nonmembers, $4.00 
A BMW-518 has been adapted for LH2-fuel, representing the 
first LH2-fueled car in Europe This is a joint program between the 
German Research and Testing Laboratory for Aeronautics and the 
Research Institute for Motor-Transport Service and Automotive 
Engines at the University of Stuttgart. The program was established 
for demonstration of successful car-operation and and the safe 
handling of LH2-fuel during car operation and refueling. Based on 
earlier papeis, more recent test results and experiences are reported 
about car operation and engine performance The car has been driven 


over an accumulated distance of about 1800 km on a test track The 
test track consists of a loop of about 2.5 km in length, including a 
proper combination of straight level sections, curved sections and 
ascending sections. In order to demonstrate a safe liquid hydrogen 
refueling procedure that could also be used by untrained people, a 
semiautomatic computer operated refueling station has been devel- 
oped This refueling station is in successful operation. (Author) 

A82-11784 F Improved effidency in the sulfur dioxide - 
Iodine hydrogen cyde through the use of magnesium oxide. C F V 
Mason and M G Bowman (California, University, Los Alamos, NM). 
In Intersociety Energy Conversion Engineering Conference, 16th, 
Atlanta, GA, August 9-14, 1981, Proceedings Volume 2. 

New York, American Society of Mechanical Engineers, 
1981, p 1411-1414 10 refs Research sponsored by the US 

Department of Energy 

The reaction of iodine with dry magnesium oxide and magnesi- 
um sulfite hexahydrate was studied experimentally as a possible 
means of improving the efficiency of the sulfur dioxide-iodine cycle. 
When no extra water was introduced, the maximum product yield 
was 67% obtained at 423 K With excess water vapor, a nonporous 
plug was formed which prevented complete reaction. In the second 
case, maximum yield was 62% measured at 423 K showing that 
added water does not increase reaction products This reaction gives 
an alternate route for producing hydrogen from water via the sulfur 
dioxide-iodine process (Author) 

A82-11785 H Parametric study of the cadmium thermoelec- 
trochemical hydrogen cycle. J D Schreiber and R. H Carty 
(Institute of Gas Technology, Chicago, IL). In’ Intersociety Energy 
Conversion Engineering Conference, J6th, Atlanta, GA, August 9-14, 
1981, Proceedings Volume 2 New York, Ameri- 

can Society of Mechanical Engineers, 1981, p 1415-1419. 21 refs 

Hydrogen production by thermochemical water-splitting has 
been proposed as an energy conversion process for using heat to 
produce a chemical fuel, hydrogen, from water One cyclic process of 
this type IS based on the high-temperature thermal decomposition of 
cadmium oxide. To be efficient, this chemically simple cycle requires 
about 75% of its total energy input as nearly isothermal heat above 
1500 K to drive the CdO decomposition step It appears, therefore, 
to be ideal for an employment in conjunction with a solar heat 
source capable of supplying nearly isothermal heat. Attention is 
given to the electrochemistry oxidation of cadmium, the thermal 
decomposition of cadmium hydroxide, and the thermal decomposi- 
tion of cadmium oxide A description is given of a flow sheet 
analysis, taking into account evaluation studies conducted with the 
aid of a computer program G R 

A82-11786 s Alkaline solution water electrolysis ■ '81. J. N 

Murray (Teledyne Energy Systems, Timonium, MD) In Intersociety 
Energy Conversion Engineering Conference, 16th, Atlanta, GA, 
August 9-14, 1981, Proceedings Volume 2 New 

York, American Society of Mechanical Engineers, 1981, p 
1420-1424 8 refs. Research supported by the U S Department of 
Energy. 

During the last two years several improvements in the alkaline 
solution electrolysis technology have been implemented in form of 
practical hardware Attention is given to the catalyst system 'C-AN', 
alternative anode structures, a new proprietary anode electrocatalyst, 
alternates to the conventional chrysotile asbestos separator, the 
current status of hardware development, and the employment of 
simplistic and complex models for establishing the economics of 
hydrogen via water electrolysis G R 

A82-11787 § Development status of the General Electric 

solid polymer electrolyte water electrolysis technology. L. J. Nuttall 
(General Electric Co., Wilmington, MA) In Intersociety Energy 
Conversion Engineering Conference, 16th, Atlanta, GA, August 9-14, 
1981, Proceedings. Volume 2 New York, Ameri- 

can Society of Mechanical Engineers, 1981, p. 1425-1429. 

The solid polymer electrolyte used by the considered technolo- 
gy is a thin sheet (5 to 10 mil thickness) of a sulfonated 
fluoropolymer. It is a high strength plastic material which serves as 
the sole electrolyte, and also forms a rugged barrier between the 
hydrogen and oxygen chambers. The electrodes consist of a thin 
catalyst layer bonded to the surfaces of the plastic sheet A 
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description is presented of a 60-cell module, operating at the normal 
design point of 1000 amps per square foot The module generates 
more than 2000 standard cubic feet per hour of hydrogen at a 
pressure of approximately 100 psig. Performance and cost projec- 
tions are discussed. G.R. 

A82-11788 H Solar hydrogen system design considerations. 

S. Lin, G H. Parker, and M E. Stella (Westinghouse Electric Corp., 
Advanced Energy Systems Div , Pittsburgh, PA) In Intersociety 
Energy Conversion Engineering Conference, 16th, Atlanta, GA, 
August 9-14, 1981, Proceedings. Volume 2. New 

York, American Society of Mechanical Engineers, 1981, p. 
1430-1435 

Attention is given to the Sulfur Cycle, a hybrid thermochemical- 
electrochemical process for the production of hydrogen and oxygen 
from water. The process, in its most general form, consists of two 
chemical reactions. The net result of the process is the decomposi- 
tion of water into hydrogen and oxygen The sulfur oxides are 
involved solely as recycling intermediates The electrical power 
needed is much smaller than the power required in conventional 
water electrolysis A description of the pressurized test unit is 
provided, and an investigation is conducted of key process variables 

G.R. 

A82-11790 § Lightweight hydrides for automotive storage 

of hydrogen. D A. Rohy, J F. Nachman, and T. A. Argabright 
(Solar Turbines International, San Diego, CA) In Intersociety 
Energy Conversion Engineering Conference, 16th, Atlanta, GA, 
August 9-14, 1981, Proceedings Volume 2 New 

York, American Society of Mechanical Engineers, 1981, p. 
1444-1448 Research supported by the U.S Department of Energy. 

The primary objectives of the considered investigations are 
related to the reduction of the dissociation temperature of light- 
weight materials, and die development of new lightweight hydrides 
containing little, if any, critical material. Attention is given to the 
characteristics of metal hydrides, the characteristics of a magnesium- 
base alloy which is to be employed in hydrogen storage systems for 
automobiles, aspects of alloy development, and the evaluation of 
magnesium hydride alloys with the aid of a hydride cycling rig. New 
information concerning the effect of cycling on magnesium alloys is 
discussed. G R 

A82-11791 § A study of factors influencing thermally in- 
duced backfiring in hydrogen fueled engines, and methods for 
backfire control, C. A. MacCarley (Denver, University, Denver, CO). 
In: Intersociety Energy Conversion Engineering Conference, 16th, 
Atlanta, GA, August 9-14, 1981, Proceedings. Volume 2. 

New York, American Society of Mechanical Engineers, 
1981, p. 1449-1453. 12 refs. 

As an I.C engine fuel, hydrogen offers the advantages of no 
carbon compound exhaust emissions and high thermal efficiency. 
However, the problems of intake manifold backfire and decreased 
engine power output have been obstacles to automotive hydrogen 
use. Thermal causes of backfiring are investigated using a Cooperative 
Fuel Research engine and an electronically controlled, timed fuel 
injection system Correlation of backfiring and injection timing are 
reported It is concluded that both maintenance of low average 
in-cylinder temperatures and the use of some means for timed, 
delayed fuel delivery are essential to achieving backfire-free opera- 
tion under all conditions A mechanical timed port injection system 
incorporating air flow controlled fuel metering is described as a 
means for providing delayed fuel delivery with variable injection 
timing Data are presented on the performance of a 2.6 liter, 4 
cylinder engine using this system in naturally aspirated and turbo- 
charged configurations (Author) 

A82-11792 H Small-scale uses and costs of hydrogen derived 

from OTEC ammonia. G Strickland (Brookhaven National Laborato- 
ry, Upton, NY). In Intersociety Energy Conversion Engineering 
Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. 
Volume 2. New York, American Society of 

Mechanical Engineers, 1981, p 1459-1467. 32 refs Research 
sponsored by the U.S Department of Energy. 

Ocean Thermal Energy Conversion (OTEC) plantships could 
produce NH3 from air and water, using energy derived from thermal 
gradients in tropical oceans NH3 can serve both as a commodity, for 


the fertilizer and chemical industries, and as a liquid energy carrier 
for fuel use Attention is given to the economic prospects for using 
OTEC NH3 as a 'hydrogen transport and storage medium for small 
users who want to assess the purchase of hydrogen vs. the cost of 
producing hydrogen at their sites. Hydrogen is readily obtained from 
NH3 at the point of end use, by dissociation and purification as 
required, for use as a chemical commodity or fuel It is shown that 
high-purity H2 derived from OTEC NH3 might be competitive with 
H2 made at the point of end use via water electrolysis, or via steam 
reforming of natural gas G.R. 

A82-11844 * a The GA sulfur-iodine water-splitting process - 
A status report. G E Besenbruch, H. D. Chiger, K H McCorkle, J. 
H Norman, J. S. Rode, J. R Schuster, and P. W Trester (General 
Atomic Co , San Diego, CA) In Intersociety Energy Conversion 
Engineering Conference, 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings Volume 3 New York, American 

Society of Mechanical Engineers, 1981, p 2143-2147. Research 
supported by the Gas Research Institute, Metal Properties Council, 
and General Atomic Co , Contracts No DE-AC02-80ET-26225, No. 
JPL-955263 

The development of a sulfur-iodine thermal water splitting cycle 
IS described The process features a 50% thermal efficiency, plus all 
liquid and gas handling. Basic chemical investigations comprised the 
development of multitemperature and multistage sulfuric acid boost 
reactors, defining the phase behavior of the HI/I2/H20/H3P04 
mixtures, and development of a decomposition process for hydrogen 
iodide in the liquid phase. Initial process engineering studies have led 
to a 47% efficiency, improvements of 2% projected, followed by 
coupling high-temperature solar concentrators to the splitting pro- 
cesses to reduce power requirements. Conceptual flowsheets devel- 
oped from bench models are provided, materials investigations have 
concentrated on candidates which can withstand corrosive mixtures 
at temperatures up to 400 deg K, with Hastelloy C-276 exhibiting 
the best properties for containment and heat exchange to 12 MS K. 

A82-16346 Halogen acid electrolysis in solid polymer 

electrolyte cells. E. N Balko, J. F. McElroy, and A. B. LaConti 
(General Electric Co., Wilmington, MA). International Journal of 
Hydrogen Energy, vol. 6, no. 6, 1981, p. 577-587. 27 refs. 

The use of solid polymer electrolyte systems has been extended 
to the electrolysis of aqueous HCI and HBr. The reduced internal 
losses in these cells permits the production of hydrogen and the 
halogen at an energy consumption considerably less than that 
reported previously. Data are presented for the operational character- 
istics of the solid polymer electrolyte acid electrolysers operating 
over a range of current densities, pressures, feedstock compositions, 
and temperatures. (Author) 

A82-16347 Mechanically stable hydride composites de- 

signed for rapid cycling. E. E Eaton, C. E. Olsen, H. Sheinberg, and 
W. A.Steyert (Los Alamos National Laboratory, Los Alamos, NM). 
International Journal of Hydrogen Energy, vol 6, no. 6, 1981, p. 
609-623. 18 refs. 

A number of porous composites were prepared by combining 
LaNi5 with copper, aluminium, lead-tin solder, lead, and polyure- 
thane, The preparation methods, hydrogen absorption, electrical and 
thermal conductivities, and kinetics of these mechanically stable, 
machinable composites are reported. (Author) 

A82-16734 Technological innovation for success - Liquid 

hydrogen propulsion. J. L. Sloop (International Consultants on 
Energy Systems, Bethesda, MD) In- Between Sputnik and the 
Shuttle - New perspectives on American astronautics. 

San Diego, CA, Univelt, Inc., 1981, p. 225-239 23 

refs. 

Hydrogen produces the highest exhaust velocity of all chemical 
fuels, thus producing the highest rocket velocities, but also has a low 
density, only one-quarter that of water The development of 
hydrogen as a rocket fuel was begun in the early 1900s, though 
exfjeriments were few due to the difficulty of obtaining liquid 
hydrogen. Para- and orthohydrogen were discovered in 1926, and 
catalysts to prevent the natural conversion of para to ortho, which 
tended to boil away liquefied hydrogen, were invented in the 1950s. 
Rocket testing using liquid hydrogen began in the 1940s, and the 
demand for liquid hydrogen increased for testing of thermonuclear 
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weapons, although the supply of LH did not grow until the 
possibility for its use as a fuel for high altitude reconnaissance planes 
was investigated. Once NASA was created, the progress of an LH 
fueled stage for the Atlas rocket accelerated LH research, and led to 
NASA control of the development of the Saturn CV launch vehicle. 
An alternative use of liquid hydrogen as an automotive fuel is 
indicated. M.S K 

A82-16784 Metal hydrides 1980; Proceedings of the Inter- 

national Symposium on the Properties and Applications of Metal 
Hydrides, Colorado Springs, CO, April 7-11, 1980. Volumes 1 8i 2. 
Symposium sponsored by the U.S. Department of Energy, MPD 
Technology Corp., and Sandia National Laboratory. Edited by G. G. 
Libowitz (Allied Chemical Corp., Morristown, NJ) and G. D. 
Sandrock (Inco Research and Development Center, Suffern, NY). 
Lausanne, Elsevier Sequoia, S.A., 1980. Vol 1, 395 p„ vol. 2, 485 p. 
Price of two volumes, $165. 

Papers were presented on the thermodynamics, kinetics, and 
surface effects of hydrides, in addition to nuclear magnetic resonance 
and Mossbauer studies. Attention was also given to hydrides of 
Laves-phase intermetallics and superconductivity in hydrides. Crystal 
structures and phase relations in hydrides were examined, as were the 
physical and electronic properties of various hydrides and their band 
structure. The general theory of hydrides was explored, and further 
notice was made of miscellaneous hydride systems, applications of 
hydrides, and the behavior of hydrogen in metals. M.S.K. 

A82-17129 Hydrogen from solar energy (Wasserstoff aus 

Sonnenenergie). W. Schnurnberger, W. Seeger, and H. Steeb 
(Deutsche Forschungs- und Versuchsanstalt fur Luft- und Raumfahrt, 
Institut fur technische Physik, Stuttgart, West Germany). 
DFVLR-Nachrichten, Nov. 1981, p. 11-15. In German. 

It is expected that, at some time in the foreseeable future, 
processes for obtaining hydrogen on the basis of a use of nonfossil 
energy will be economically feasible. Nonfossil energy sources 
considered are related to water power, nuclear energy, and solar 
energy. The current status of various approaches for the decom- 
position of water is examined, taking into account a supply of the 
required energy in form of heat, electric power, or light energy. At 
the present time only the technology of water electrolysis is 
sufficiently advanced to provide hydrogen on a large scale. Consider- 
able improvements regarding current electrolysis technology with 
respect to efficiency and required capital costs should be possible 
within the foreseeable future. Approaches are considered to obtain 
the required electric power for the electrolysis with the aid of 
processes based on the utilization of solar cells. Attention is given to 
improved procedures for water electrolysis, and approaches for 
achieving optimal operational relations between solar-cell generators 
and electrolysis equipment. G.R. 

A82-17130 The storage of hydrogen (Zur Wasserstoff- 

Speicherung). C. Carpetis (Deutsche Forschungs- und Versuchsanstalt 
fur Luft- und Raumfahrt, Institut fur technische Physik, Stuttgart, 
West Germany). DFVLR-Nachrichten, Nov. 1981, p. 15-22. In 
German. 

It is pointed out that a storage of hydrogen with the aid of 
conventional methods is technically feasible, taking into account the 
storage of hydrogen as a gas at higher pressures and its storage as a 
liquid. On the basis of the currently foreseeable production costs for 
hydrogen, an employment of conventional storage procedures 
appears acceptable. There are, in addition to the conventional 
methods, also a number of novel concepts for hydrogen storage. 
However, the practical feasibility of an employment of these 
concepts in connection with hydrogen production and distribution 
systems has still to be demonstrated. A brief description is presented 
of the conventional storage procedures. In connection with a 
discussion of the novel concepts, attention is given to a storage of 
hydrogen in the form of metal hydrides and approaches to store 
hydrogen with the aid of materials which adsorb it at low 
temperatures (60 to 100 K). A comparative study concerning the 
economics of the various storage procedures is also conducted. G.R. 

A82-17131 The generation of current from hydrogen 

(Stromerzeugung aus Wasserstoff). H. J. Sternfeld, H. Wojkowsky, 
and K. Wolfmuller (Deutsche Forschungs- und Versuchsanstalt fur 
Luft- und Raumfahrt, Institut fur chemische Antriebe und Ver- 


fahrenstechnik, Lampoldhausen, West Germany). DFVLR- 
Nachrichten, Nov 1981, p. 22-26. In German. 

Factors regarding the storage of electrical energy and approaches 
to meet peak loads demands will become increasingly important in 
the future. A chemical storage of electrical energy in the form of 
hydrogen appears to offer a suitable approach to satisfy requirements 
related to these trends. For an implementation of such an approach. 
It will be necessary to solve the problem of an economical generation 
of electrical power from hydrogen. Procedures for such a generation 
of electric power can be divided into two categories, which are 
related to a use of fuel cells and an employment of steam or gas 
turbine processes. Suitable fuel cells can be based on a use of 
hydrogen and oxygen or an employment of hydrogen and air. The 
use of the power generation procedures of the second category 
involves a primary transformation of the chemical energy of the fuel 
into heat. A description is presented of an evaluation study regarding 
the different types of power stations. Attention is given to a possible 
technological employment of steam generators based on the use of 
hydrogen and oxygen in the 1980's. G.R. 

A82-17132 Aspects concerning the safety of hydrogen 

(Sicherheitsaspekte des Wasserstoffs) . M. Fischer and H. Eichert 
(Deutsche Forschungs- und Versuchsanstalt fur Luft- und Raumfahrt, 
Institut fiir technische Physik, Stuttgart, West Germany). 
DFVLR-Nachrichten, Nov 1981, p. 33-37. In German. 

Questions regarding the safety of operations and processes 
involving hydrogen arise in connection with the envisaged employ- 
ment of hydrogen in a global energy system. A description is 
presented of an investigation in which physical-chemical characteris- 
tics and safety-technological parameters of hydrogen are compared 
with the corresponding data for methane and gasoline. An examina- 
tion of the environmental effects related to a use of hydrogen as fuel 
shows that there are no pollutants in the case of terrestrial 
applications. The effects of an introduction of certain amounts of 
water vapor into the higher layers of the atmosphere would have to 
be considered in connection with an employment as aircraft fuel. 
Attention is given to ignition limits, the energy required for ignition, 
the combustion rate, density, ignition temperature, the diffusion 
coefficient, deflagration, detonation, storage, transportation, safety 
aspects regarding liquid hydrogen, experience related to an employ- 
ment of hydrogen, hydrogen embrittlement, and further research 
required with respect to some aspects of safety technology. G.R. 

A82-17150 Rechargeable metallic hydrides for hydrogen 

storage. H. C. Angus (MPD Technology, Ltd , Birmingham, England) 
Physics m Technology, vol. 12, Nov. 1981, p 245-250, 257. 5 refs. 

The principles and methods of storing hydrogen in solid form m 
hydrides are examined. Hydrogen at certain temperatures and 
pressures is absorbed in large quantities by ternary hydride alloys, 
usually composed of Ti, Li, or Mg, with Fe and Ni Decreasing 
pressures, such as occur when the hydrogen gas is released, allow the 
flow of hydrogen from the solid. A plateau pressure is defined for 
the amount of heat required to 'fill' the hydride, and which is 
specific for each alloy. Properties of thermal conductivity, specific 
heat, the ability to absorb impurities, and volume change during 
hydriding affect the suitability of the hydriding material, and it is 
noted that most hydrides are brittle and must be chosen to not 
collapse into a powder during hydriding. Various hydrogen storage 
configurations are mentioned, with the largest static store now 
weighing a ton. M.S.K. 

A82-17290 Liquid hydrogen - An outstanding alternate 

fuel for transport aircraft. W. M. Hawkins. In: Safe and efficient 
management of energy; Proceedings of the Thirty-third Annual 
International Air Safety Seminar, Christchurch, New Zealand, 
September 15-18, 1980. Arlington, VA, Flight 

Safety Foundation, Inc., 1980, p 270-295. 

Liquid hydrogen is proposed as an excellent alternate aircraft 
fuel, owing to its worldwide availability, low cost, ability to be 
transported and stored without difficulty, and minimum impact on 
the environment. NASA compared the characteristics and perfor- 
mance of three aircraft using (1) synthetic Jet A, (2) liquid methane, 
and (3) liquid hydrogen. The liquid hydrogen aircraft was found to 
weigh considerably less than the others, thereby reducing the 
take-off gross weight. Every pound of hydrogen produces 51,590 
BTU's, whereas a pound of Jet A produces only 18,400 BTU's. 
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Moreover the liquid hydrogen aircraft uses the least energy in spite of 
aerodynamic disadvantages of the aircraft and high energy needs for 
liquefaction and the manufacturing process. Liquid hydrogen also 
has a fly-over noise level of 89 decibels compared to the 94 decibels 
for the Synjet aircraft. A simple system of laminar flow maintenance 
using liquid hydrogen is discussed, and several safety features of the 
fuel are noted. J.F. 

A82- 18392 Thermoehemicai prooesses ftir hydrogen pro- 

duction by water splitting - From theory to practice. G. Oe Beni 
(Commission of the European Communities, Joint Research Center, 
Ispra, Italy). (Electrochemical Society Meeting, Hollywood, FL, Oct 
5-10, 1980.) Electrochemical Society Journal, vol. 129, Jan. 1982, p. 
67-72. 27 refs. 

Theoretical energy requirements for water splitting are well 
known. The values of Delta-H and (}elta-S of 'ideal' chemical 
reactions suitable for thermochemical cycles can be computed. The 
chemists, however, must work with 'real' reactions. The constraints 
and the problems due to the 'nonideality' of reactions are discussed. 
These problems are: incertitude of thermodynamic data and phase 
diagrams; separation of excess water and other chemical products; 
low temperature side of the cycles; materials of construction, heat 
exchanges and heat coupling with available heat source. (Author) 

N82-1 1223*j)l National Aeronautics and Space Administration. 
Wash ington . D C 

TECHNICAL AND ECONOMIC ASPECTS OF HYDROGEN 
STORAGE IN METAL HYDRIDES 

R Schmitt Sep 1981 44 p refs TransI into ENGLISH from 
Proc of the Intern Workshop on Hydrogen and its Perspectives. 

V 1, Liege, 1976 p 1-48 Presented at the Intern Workshop 
on Hydrogen and its Perspectives. Liege. 15-18 Nov 1976 
Original language document was announced as A78-16842 
TransI by Scientific Translation Service. Santa Sarbara, Ca\if 
Original doc prep by Battelle Memorial Inst . Geneva 
(Contract NASw-3198) 

(NASA-TM-76610) Avail NTIS HC A03/MF A01 CSCL 
210 

The recovery of hydrogen from such metal hydrides as LiH. 
MgH2. TiH2. CaH2 and FeTiH compounds is studied, with the 
aim of evaluating the viability of the technique for the storage 
of hydrogen fuel The pressure-temperature dependence of the 
reactions, enthalpies of formation, the kinetics of the hydrogen 
absorption and desorption, and the mechanical and chemical 
stability of the metal hydrides are taken into account in the 
evaluation Economic aspects are considered Development of 
portable metal hydride hydrogen storage reservoirs is also 
mentioned Author 


N82-11225*j|l National Aeronautics and Space Administration. 
Washington. D C 

THE STORAGE OF HYDROGEN IN THE FORM OF METAL 
HYDRIDES: AN APPLICATION TO THERMAL ENGINES 

C Gales (Comm a I'Energie Atomique. C^entre d'Etudes NucI 
de Grenoble) and P Perroud (Comm a I'Energie Atomique. Centre 
d'Etudes NucI de Grenoble) Aug 1981 39 p refs TransI 

into ENGLISH from Proceedings of the Assoc des Ingr Electriciens 
sortis de L'Inst Electrotech Montefiore. Belgium, v 1. 1977 
p 1-34 Conf held at Liege. Belgium. 15-18 Nov 1976 Original 
language document was announced as A78- 18845 TransI by 
Kanner (Leo) Associates. Redwood City. Calif 
(Contract NASw-3199) 

(NASA-TM-76609) Avail NTIS HC A03/MF AOl CSCL 
21D 

The possibility of using LaNi56. FeTiH2. or MgH2 as metal 
hydride storage sytems for hydrogen fueled automobile engines 
IS discussed Magnesium copper and magnesium nickel hydrides 
studies indicate that they provide more stable storage systems 
than pure magnesium hydrides Several test engines employing 
hydrogen fuel have been developed a single cylinder motor 
originally designed for use with air gasoline mixture, a four-cylinder 
engine modified to run on an air hydrogen mixture, and a gas 
turbine S L 

NS2-11257|)I Brookhaven National Lab. Upton. N Y 
FUSION AS A SOURCE OF SYNTHETIC FUELS 
J R Powell. J A Fillo. and M Steinberg 1981 10 p refs 
Presented at the Energy in the Man-Built Environ The Next 
Decade Specialty Conf, Vail, Colo. 3 Aug 1981 


(Contract DE-AC02-76CH-00016) 

(BNL-29281. CONF-8 10808-2) Avail NTIS 

HC A02/MF AOl 

Efficient production of hydrogen-based fuels from fusion is 
addressed Water splitting reactions discussed include high 
temperature electrolysis of steam, thermochemical cycles, hybnd 
electrochemical/thermochemical. and direct thermal decomposi- 
tion High temperature electrolysis appears to be the simplest 
and most efficient process with efficiencies of 50 to 70% (Fusion 
to hydrogen chemical energy), depending on process conditions 

DOE 

N82-11262# Los Alamos Scientific Lab. N Mex 

HYDROGEN STORAGE-BED DESIGN FOR TRITIUM 
SYSTEMS TEST ASSEMBLY 

Hatice S Cullingford. Michael G Wheeler, and John W McMullen 
1981 18 p refs Presented at the Intern Symp on Metal- 

Hydrogen Systems. Miami Beach. Fla. 13-15 Apr 1981 
(Ciontract W-7405-eng-36) 

(DE81-025336. LA-UR-81-1906, CO N F-8 1 0497- 1 ) Avail 
NTIS HC A02/MF AOl 

The Los Alamos National Laboratory complete the design 
of a hydrogen storage bed for the Tritium Systems Test Assembly 
(TSTA) Our objective is to store hydrogen isotopes as uranium 
hydrides and recover them by dehydriding The specific use of 
the storage bed is to store DT gas as UID.T)3 when it is required 
for the TSTA The hydrogen storage bed consists of a primary 
container in which uranium powder is stored and a secondary 
container for a second level of safety in gas confinement The 
primary container inlet and outlet gas lines, cartridge heaters, 
and instrumentation are assembled in the secondary container 
The design of the hydrogen storage bed is presented, along 
with the modeling and analysis of the bed behavior during 
hydriding-dehydriding cycles DOE 

NB2-12266|(I C^hemische Werke, Huels (West Germany) 
Marketforschung 

ASSESSMENT OF POTENTIAL FUTURE MARKETS FOR THE 
PRODUCTION OF HYDROGEN FROM WATER Final 
Report 

Helmut Kalenda and Gerhard Ruckelshauss Bonn Bundesminis- 
terium fuer Forschung und Technologic Jan 1981 232 p 

refs In GERMAN. ENGLISH summary Sponsored by Bundesmin- 
istenum fuer Forschung und Technologic 
(BMFT-FB-T-81-012, ISSN-0340-7608) Avail NTIS 

HCA11/MFA01, Fachinformationszentrum, Karlsruhe, West 
Germany DM 39.60 

The market potential of hydrogen as a chemical raw material 
and a secondary energy carrier in the Federal Republic of Germany 
was assessed for various market sectors for the period from 
1985 to 2025 The present status of research and technology 
IS depicted The hydrogen demand in the market sectors of 
chemistry, petroleum refining industry, steel production, energy, 
and transport are assessed Hydrogen production costs for different 
actual and future technologies are asessed and compared with 
the production of competing energy carriers, including nuclear 
high temperature heat The anticipated demand of hydrogen, 
broken down according to market sectors is given for the years 
1985, 2(X)5 and 2025, taking into account the development of 
the national and global energy demand Eight technologies for 
the production of hydrogen and four technologies for the 
production of synthetic natural gas are compared, both technically 
and economically Hydrogen from high temperature electrolysis 
of steam is expected to enter the market as a competitive energy 
carrier not before 2015 to 2025 Author (ESA) 

N82-14382j)l Brookhaven National Lab. Upton. N Y 

DEVELOPMENT OF A METAL HYDRIDE PROCESS FOR 
HYDROGEN RECOVERY FROM SUPPLEMENTED NATURAL 
GAS 

F Reidinger and F 8 Hill 1981 6 p refs Presented at the 

2nd World Congr of Chem Engr . Montreal. Canada. 4 Oct 
1981 

(Contract DE-AC02-76CH-00016) 

(0E81-022685. BNL-29461. CONF-8 1 1007-4) Avail NTIS 
HC A02/MF AOl 

A metal hydride hydrogen recovery process which has 
commercially attanable pretreatment requirements, a thermal 
reactivation procedure with temperatures not exceeding 500 C 
with reactivation rquired at intervals of 100 absorption desorption 
cycles, and an alloy lifetime of the order of 70.000 cycles is 
described Mercaptan-alloy interactions are considered The 
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interaction of CO with the alloy in the presence of hydrogen 
appears quite complicated The present work indicates that CO 
2 concentrations up to 500 ppM may have negligible effect on 
the rate of hydrogen absorption after an initial exposure to C02 
and hydrogen If a slower hydrogen sorption rate can be tolerated 
then higher C02 levels may be acceptable DOE 


N82-1522<^ Brookhaven National Lab . Upton. N Y Dep^. 
of Energy and Environment 

SYSTEMS ANALYSIS OF HYDROGEN/NATURAL GAS 
SUPPLEMENTATION AND SEPARATION 

M. Beller. J DAciemo. and A Hermelee Apr 1981 6 p refs 
Presented at the 2nd World Congr of Chem Eng . Montreal. 
Oct 1981 

(Contract DE-AC02-76CH-00016) 

(DE81-021383: BNL-29520. CONF-81 1007-5) Avail NTIS 
HC A02/MF A01 

Specific potential markets for hydrogen are investigated and 
then examines the mix of customers comprising these markets 
The pipeline infrastructure, its capability for use to store and 
transmit hydrogen, and the incentives and drawbacks in this 
area are studied There is sufficient use of both hydrogen and 
natural gas in potential hydrogen-consuming industries to 
overcome the problem of reinjection of natural gas into the pipeline 
after separation DOE 


N82-15231|jl Futures Group. Glastonbury, uinn 

AN ASSESSMENT OF NONFOSSIL HYOROGEN Final 
Report 

E Fein and T Munson Dec 1980 221 p refs Prepared for 
Gas Research Inst. 

(GRI Pro| 50 14-310-0274) 

(PB81-246522: GRI-79/0108) Avail NTIS 

HC A10/MF A01 CSCL 21 D 

The potential for hydrogen produced from nonfossil energy 
sources as an energy carrier is examined Water electrolysis, 
thermochemical systems, and various solar radiation processes 
are evaluated as hydrogen production methods. Long-term and 
short-term hydrogen storage technologies were also considered. 
Various possible hydrogen end-uses were appraised, including 
its role as an industrial chemical, a heating fuel for stationary 
applications, a vehicular fuel, and an aircraft fuel. The role of 
coal in future hydrogen production was seen as providing the 
major competitive technology to nonfossil hydrogen production. 
Conditions (constraints placed on the use of natural fossil fuels 
an synthetic fossil fuels) under which hydrogen might be produced 
primarily from nonfossil energy sources are analyzed. A possible 
scenano was suggested for the transition to a nonfossil energy 
era. and areas where hydrogen could be expected contribute to 
domestic energy needs were indicated GRA 

N82-16B42|jl Deutsche Forschungs- und Versuchsanstalt fuer 
Luft- und Raumfahrt. Stuttgart (West Germany) Inst fuer 
Technische Physik 

HYOROGEN AS CARRIER OF SECONOARY ENERGY: 
PROPOSAL FOR A RESEARCH ANO OEVELOPMENT 
PROGRAM 

H Buhl. C Carpetis. J. Nitsch. W Peschka. T Schott. W. Seeger. 
W Schnumberger. H Steeb. and H J Stemfeld Jun. 1981 
94 p refs In GERMAN. ENGLISH summary Report will also 
be announced as translation (ESA-TT-732) 

(DFVLR-Mitt-81-10) Avail NTIS HC A05/MF A01: DFVLR. 
Cologne DM 14.20 

The nuclear or solar production of hydrogen may become 
economically attractive in the future The technological problems 
of the production and the introduction of hydrogen into the 
energy system are shown Suitable research development efforts 
are recommended to achieve a complete ensured scope of 
knowledge concerning hydrogen systems A.R.H. 
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FUELS AND OTHER SOURCES OF 
ENERGY 

Induces fossil fuels, nuclear fuels, geothermal and ocean thermal 
energy, tidal energy, and wind energy 


A82-10372 Reduced heai flow - Mean heat flow relatiort- 

ship for the continental geothermal provinces. S Maj (Polska 
Akademia Nauk, Instytut Geofizyki, Warsaw, Poland). Acta Geo- 
physica Po/onica, vol, 28, no. 3, 1980, p 233-240 10 refs. 

A82-10965 it Fuel for future transport aircraft G. D. 
Brewer (Lockheed-California Co., Burbank, CA) . American Society 
of Mechanical Engineers and American Institute of Chemical 
Engineers, National Heat Transfer Conference, 20th, Milwaukee, Wi, 
Aug. 2-5, 1981, ASME Paper 81-HT-80. 8 p. 6 refs. Members, $2.00: 
nonmembers. $4.00. 

Despite attempts at conservation and the development of 
synthetic aviation-grade kerosene from alternative fossil fuel materi- 
als, It IS widely recognized that alternatives to conventional 
petroleum-base aircraft fuels must become available in the near 
future The present paper discusses the prospects for liquid hydrogen 
as a future fuel for transport aircraft. Advantages of liquid hydrogen 
over synthetic fuels and liquid methane as alternative fuels in the 
areas of availability, safety, pollution, relative energy efficiency as a 
function of trip length and aircraft weight, overall costs and airport 
compatibility are considered The possible requirements for a 
development program aimed at preparing liquid hydrogen for use in 
operational aircraft are examined, and the probable time characteris- 
tics of fuel use during the transition to liquid hydrogen, which may 
significantly replace synthetic fuels by the year 2000, are considered 
A comprehensive plan for liquid hydrogen fuels R&D is then 
presented which is currently being considered for implementation on 
an international basis A.L.W. 

A82-11033 One-dimensional model of vapor-dominated 

geothermal systems. J. M Straus (Aerospace Corp., Space Sciences 
Laboratory, Los Angeles, CA) and G Schubert (Aerospace Corp., 
Space Sciences Laboratory, California, University, Los Angeles, CA). 
Journal of Geophysical Research, vol. 86, Oct. 10, 1981, p. 
9433-9438. 15 refs. NSF Grant No. ENG-76-82119. 

A one-dimensional model of vapor-dominated geothermal sys- 
tems in the natural state is developed in order to study the ranges of 
the heat and mass transport and flow resistance at which a system is 
capable of existing in the vapor-dominated state The model consists 
of a near-surface condensate layer lying above a two-phase counter- 
flow region with rising steam and descending water in a porous 
saturated medium. Examination of models with condensate layers 
several hundred meters thick and reservoir temperatures near 513 K, 
characteristic of real systems, reveals them to have net mass flow 
rate/thermal conductivity ratios less than about 2 5 x 10 to the -7th 
K sec-squared/cu m and permeability/thermal conductivity ratios 
greater than 4.5 x 10 to the -17th m sec-cubed K/kg. Application of 
the model to the temperature and pressure data for the main 
reservoir of the Kawah Kamojang geothermal system in West Java 
indicates a permeability/thermal conductivity ratio between 10 to 
the -15th and 10 to the -14th m sec-cubed K/kg, or a permeability 
between 4 and 40 mdarcy for a thermal conductivity of 4 J/m per 
sec per K Results also require the existence of a lower permeability 
cap Overlying the higher permeability main reservoir in order to 
stabilize the water layer above the steam region. A.L W. 

A82-11834 H Present status of Florida Power Corporation's 

D.O.E. funded feasibility study of the Higgins plant repowering/coal 
gasification project. M. H. Kleinman (Florida Power Corp., St. 
Petersburg, FL) and E. Lechpammer (Stone and Webster Engineering 
Corp., Boston, MA) In Intersociety Energy Conversion Engineering 
Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. 
Volume 3. New York, American Society of 


Mechanical Engineers, 1981, p 2086-2090 Research supported by 
the U.S Department of Energy. 

A82-11835 a Status report on Central Maine Power Com- 

pany's DOE Funded feasibility study of the Sears Island integrated 
gasification combined cycle power plant. R. E Cummings and P C. 
Hastings (Central Maine Power Co , Augusta, ME) In Intersociety 
Energy Conversion Engineering Conference, 16th, Atlanta, GA, 
August 9-14, 1981, Proceedings Volume 3 New 

York, American Society of Mechanical Engineers, 1981, p. 
2091-2095. Research supported by the U.S Department of Energy. 

A82-11836 a Coal fired air turbine cogeneration. R W 

Foster-Pegg (Westinghouse Electric Corp, Pittsburgh, PA) In 
Intersociety Energy Conversion Engineering Conference, 16th, Atlan- 
ta, GA, August 9-14, 1981, Proceedings Volume 3 

New York, American Society of Mechanical Engineers, 1981, p 
2103-2108. 7 refs 

Fuel options and generator configurations for installation of 
cogenerator equipment are reviewed, noting that the use of oil or gas 
may be precluded by cost or legislation within the lifetime of any 
cogeneration equipment yet to be installed A coal fueled air turbine 
cogenerator plant is described, which uses external combustion in a 
limestone bed at atmospheric pressure and in which air tubes are 
sunk to gam heat for a gas turbine The limestone in the 26 MW unit 
absorbs sulfur from the coal, and can be replaced by other sorbents 
depending on types of coal available and stringency of local 
environmental regulations Low temperature combustion reduces 
NOx formation and release of alkali salts and corrosion The air heat 
IS exhausted through a heat recovery boiler to produce process 
steam, then can be refed into the combustion chamber to satisfy 
preheat requirements All parts of the cogenerator are designed to 
withstand full combustion temperature (1500 F) in the event of air 
flow stoppage Costs are compared with those of a coal fired boiler 
and purchased power, and it is shown that the increased capital 
requirements for cogenerator apparatus will yield a 2 8 year payback 
Detailed flow charts, diagrams and costs schedules are included 

MSK 

A82-11837 H Enthanol fuels from biomass protects. B C. B 
Hsieh In Intersociety Energy Conversion Engineering Conference, 
16th, Atlanta, GA, August 9 14, 1981, Proceedings Volume 3 
New York, American Society of Mechanical 
Engineers, 1981, p 2109-2111. 

About 100 projects are proposed or underway to convert 
organic crops such as corn and grains or waste organic material into a 
clean usable ethyl alcohol fuel Total production capacity could 
reach more than two billion gallons per year in 1985, excluding 
beverage and industrial uses Congressional appropriation of approxi- 
mately one-half billion dollars to DOE/USDA for loan guarantees 
and federal and state laws exempting excise taxes can make this 
ethanol fuel from biomass possible. An overview and status of the 
projects will be reviewed Net energy production of ethyl alcohol 
from biomass and the impacts of increasing alcohol fuel use will also 
be discussed. (Author) 

A82-1184S H An overview of peat gasification. D. V. Punwa- 

ni (Institute of Gas Technology, Chicago, IL). In Intersociety 
Energy Conversion Engineering Conference, 16th, Atlanta, GA, 
August 9-14, 1981, Proceedings. Volume 3. New 

York, American Society of Mechanical Engineers, 1981, p. 
2172-2177. 21 refs. 

Thermal and biological peat gasification processes are reviewed, 
with research showing that peat is high in both oxygen and 
hydrogen, and also nitrogen, which can be used to form ammonia as 
a byproduct. The hydrogen-carbon ratio of peat has been shown to 
exceed that of subbituminous coal, indicating less of a need to 
supply more hydrogen in the formation of gaseous fuels. The 
gasification process involves crushing the peat into particles smaller 
than 2 mm, which cascade through drying air into a gasifier, where 
gases from the hydrogasifier induce hydropyrolysis. The char then 
flows into a reactor with steam and oxygen to make synthesis gas. 
Minnesota peat has shown the highest hydrocarbon yields in the 
U.S., and economic comparisons show peak gasification has eco- 
nomic parity with other means of producing SNG. Experiments have 
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also shown the feasibility of wet peat conversion using a peat-water 
slurry in an anaerobic digestor to produce methane. Building of pilot 
plants IS suggested as necessary to verify existing processes. M.S.K. 

A82-11849 a Production of synthetic crude oil from coal 

using the TOSCOAL pyrolysis process. D. H Cortex and C. J. 
LaDelfa (Tosco Corp., Los Angeles, CA). In Intersociety Energy 
Conversion Engineering Conference, 16th, Atlanta, GA, August 9-14, 
1981, Proceedings. Volume 3. New York, Ameri- 

can Society of Mechanical Engineers, 1981, p. 2178-2183. 

A82-11850 H An overview of fluidized-bed combustion 

/FBC/ design practice. J -Y Shang, J E. Notestein, and J. S. Mei 
(U S. Department of Energy, Morgantown Energy Technology 
Center, Morgantown, WV). In Intersociety Energy Conversion 
Engineering Conference, 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings. Volume 3. New York, American 

Society of Mechanical Engineers, 1981, p. 2184-2191. 

A short history of fluidized bed coal combustion is provided, 
noting that addition of a limestone bed contributes to sulfur 
retention, and comparisons are made with stoker and pulverized bed 
boilers. Advantages to fluidized bed combustion (EBC) are given as 
the thermal inertia of the limestone bed, inherent vigorous mixing 
for turbulent, efficient combustion, and larger particle size than in a 
catalytic cracker Major components of an FBC are described, 
including wmdbox, distributor, feeder system, combustion chamber, 
bed material drainage, and primary dust recovery system Fundamen- 
tal differences between FBC and conventional boiler technology are 
stressed and design considerations for an FBC are listed with 
explanations. Recirculation of fly ash is shown to be effective only 
with an in-combustor vortex, which returns the ash to the flame 
before it has time to cool. Finally, ongoing experiments to determine 
the relative usefulness of burning various alternate fuels such as 
shales, lignite, and shredded tires in an FBC are reported M.S.K. 

A82-11851 # Application of HTGR process heat to oil shale 

retorting. 0- C. Wadekamper, I. N. Taylor, T. E. Gleason (General 
Electric Co., Pleasanton, CA). In Intersociety Energy Conversion 
Engineering Conference, 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings. Volume 3. New York, American 

Society of Mechanical Engineers, 1981, p. 2192-2197. 

The currently developed oil shale retorting processes depend on 
some portion of their product to provide heat energy for process 
operation. In an attempt to increase the fossil fuel reserves of the 
United States, as well as decrease environmental pollution, it has 
been suggested that an High Temperature Gas Reactor (HTGR) be 
used to supply the heat necessary for the retorting oil shale thus 
freeing additional jaetroleum products for sale. The TOSCO II 
process was selected as a typical oil shale retorting process and a 
detailed evaluation of the energy requirements was made. Various 
scenarios to replace selected portions of the process energy require- 
ments with HTGR generated heat are described. The improvements 
in product yields and reductions in environmental pollution levels 
associated vvith a HTGR process heat scheme are summarized. 

(Author) 

A82-12021 t Jet fuel from carbon (Reaktivnoe toplivo iz 

uglia). A A. Krichko, M K lulin, A C Arifulin, T C Nikiforova, 
and V. A. Puchkov (Akademiia Nauk SSSR, Institut Goriuchikh 
Iskopaemykh, Moscow, USSR). Khimiia i Tekhno/ogiia Tophv i 
Masel, no. 9, 1981, p. 3-5. 8 refs In Russian. 

A jet fuel of the T-8V type has been obtained by isomerization 
and hydrogenation at 4 MPa of the hydrorefined 180-320 C fraction 
of a liquid-phase carbon hydrogenation product The flow scheme 
and the material balance of the process are presented. V.L. 

A82-12022 t A protective additive for jet fuels (Zashchit- 

naia prisadka k reaktivnym toplivam). O P. Lykov, G I. Shor. V P 
Lapin, V. V. Sashevskii, and L. I. Mosina (Moskovskii Institut 
Neftekhimicheskoi i Gazovoi Promyshlennosti. Moscow. USSR). 
Khimiia i Tekhnologiia Tophv i Masel, no 10, 1981, p 37-40. 6 refs 
In Russian 

A study has been carried out to investigate the protective action 
of an additive to jet fuels which consists of a mixture of dimers and 
trimers of synthetic fat acids. Results indicate that there exists a 
correlation between changes in the protective properties of the fuel 


as a function of the additive content, on the one hand, and changes 
in certain electrophysical characteristics of the fuel (e g., conductiv- 
ity, contact potential difference change, and electrifiability), on the 
other hand. V.L. 

A82-12275 Geothermal systems- Principles and case hi^ 

tories. Edited by L Rybach (Zurich, Eidgenossische Technische 
Hochschule, Zurich, Switzerland) and L J P Muffler (U.S 
Geological Survey, Menlo Park, CA) Chichester, Sussex, England and 
New York, Wiley-Interscience, 1981. 371 p S61 95. 

The classification of geothermal systems is considered along 
with the geophysical and geochemical signatures of geothermal 
systems, aspects of conductive heat transfer and regional heat flow, 
and geothermal anomalies and their plate tectonic framework. An 
investigation of convective heat and mass transfer in hydiothermal 
systems is conducted, taking into account the mathematical model- 
ling of hydrothermal systems, aspects of idealized convective heat 
and mass transport, plausible models of geothermal reservoirs, and 
preproduction models of hydrothermal systems Attention is given to 
the prospecting for geothermal resources, the application of water 
geochemistry to geothermal exploration and reservoir engineering, 
heat extraction from geothermal reservoirs, questions of geothermal 
resource assessment, and environmental aspects of geothermal energy 
development. A description is presented of a number of case 
histones, taking into account the low enthalpy geothermal resource 
of the Pannonian Basin in Hungary, the Krafla geothermal field in 
Northeast Iceland, the geothermal system of the Jemez Mountains in 
New Mexico, and extraction-reinjection at the Ahuachapan geo- 
thermal field in El Salvador G R 

A82-12400 Energy from biomass and wastes V; Proceed- 

ings of the Fifth Symposium, Lake Buena Vista, FL, January 26-30, 
1981. Symposium sponsored by the Institute of Gas Technology, 
(^icago. Institute of Gas Technology, 1981. IIOOp S75 

Papers are presented in the areas of biomass production and 
procurement, biomass and waste combustion, gasification processes, 
liquefaction processes, environmental effects and government pro- 
grams Specific topics include a water hyacinth wastewater treatment 
system with biomass production, the procurement ' f wood as an 
industrial fuel, the cofiring of densified refuse-derived fuel and coal, 
the net energy production in anaerobic digestion, photosynthetic 
hydrogen production, the steam gasification of manure in a fluidized 
bed, and biomass hydroconversion to synthetic fuels Attention is 
also given to the economics of deriving alcohol for power applica- 
tions from gram, ethanol fermentation in a yeast-immobilized 
column fermenter, a solar-fired biomass flash pyrolysis reactor, 
particulate emissions from controlled-air modular incinerators, and 
the DOE program for energy recovery from urban wastes A. L.W 

A82-12S31 U.S. Department of Energy liquid tynfuels 

overview. E. J Lievens, Jr. (U.S. Department of Energy, Washington, 
DC) In The year of the Shuttle, Proceedings of the Eighteenth 
Space Congress, Cocoa Beach, FL, April 29-May 1, 1981. 

Cocoa Beach, FL, Canaveral Council of Technical 
Societies, 1981, p. 3-1 to 3-17 

The U.S. Department of Energy (DOE) has been participating in 
four programs to convert coal to liquid synfuels through direct 
liquefaction: the Solvent Refined Coal programs (SRC-I and SRC-II), 
the Exxon Donor Solvent Pilot Plant, and the Ebullated-Bed Pilot 
Plant (H-coal). The processes, products, and technical status of each 
of the DOE liquefaction programs are described. The Administra- 
tion's proposal to discontinue DOE activities in these programs, 
while assisting industrial participants, is discussed. Finally, the results 
of DOE studies of industrial needs to implement a major coal derived 
liquid synfuel program are summarized. Results predict that re- 
sources are adequate to develop a capacity of liquid fuels equal to a 
million barrels/day by the year 2000, the impediments to increasing 
this capacity to three million barrels/day in that time span are 
identified J.F. 

A82-12533 Biomass resources for alcohol fuels. J. E. 

MacDowell (Planning Research Corp., Cocoa Beach, FL). In The 
year of the Shuttle, Proceedings of the Eighteenth Space Congress, 
Cocoa Beach, FL, April 29-May 1, 1981. (kxjoa 

Beach, FL. Canaveral Council of Technical Societies, 1981, p. 3-42 
to 3-63. 20 refs. 
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The production of alcohol fuel from biomass represents a fast 
and practical means of adding to the dwindling petroleum supply. 
The biomass feed-stocks which will feed the alcohol distilleries must 
be carefully selected. Using food chain biomass crops for conversion 
to alcohol will cause a reduction in the amount of food available and 
increase the cost of food and alcohol feedstocks. The food chains 
should not be drastically interrupted, and agricultural economic 
balances should not be altered. Various alternatives to alcohol 
production are presented, which lie within the confines of selected 
biomass feedstocks and will not interrupt normal agricultural 
activities. A corn processing and distillation process is shown 
graphically as an example, the biomass to alcohol conversion 
potential of feedstocks is given, and the potential cropland for 
conversion in the U.S.A. is shown as a percentage of the nation's 
total land area. J.F. 

A82-12888 Study of the electric conductivity of plasma 

from fuel combustion products containing a weakly ionizing impur- 
ity. E. K. Chekalin, V. A. Tishchenko, and I. B. Rozhdestvenskii 
(Gosudarstvennyi Nauchno-lssledovatel'skii Energeticheskii Institut, 
Moscow, USSR) (Teplofizika Vytokikh Temperatur, vol 19, Mar- 
Apr. 1981, p 225-229.) High Temperature, vol. 19, no 2, Sept. 
1981, p. 159-163 12 refs. Translation. 

The Q factor of a high-frequency circuit is measured to 
determine experimentally the electric conductivity of a combustion- 
product plasma using high-ash coals with potassium impurities at the 
outlet of a high-temperature cyclonic combustion chamber The 
electric conductivity of the plasma formed from the combustion 
products of the coal is calculated under conditions comparable to the 
experimental conditions. Calculations are carried out both for a 
completely equilibrium composition, taking into account condensed 
compounds of potassium with aluminum and silicon oxides, and for 
a 'frozen' composition in which potassium compounds of this type 
are neglected C.R. 

A82-14008 § Implementation of a siting methodology for 

utility size WECS in western Massachusetts and northwestern 
Connecticut. R. H. Kirchhoff and F. C. Kaminsky (Massachusetts, 
University, Amherst, MA). American Institute of Aeronautics and 
Astronautics, Terrestrial Energy Systems Conference, 2nd, Colorado 
Springs, CO, Dec. T3, 1981, Paper 8T2S40. 10 p. 11 refs. 

This paper describes a long term research project by Northeast 
Utilities and the University of Massachusetts to identify candidate 
sites for utility size wind energy systems in Western Massachusetts 
and Northwestern Connecticut. A generalized methodology is de- 
scribed for identifying the candidate sites. This methodology 
includes the use of biological wind prospecting, data collection with 
TALA kites, computerized wind mapping with MATHEW, and the 
installation of long run data collection stations. This paper also 
describes the use of a mass consistent flow model known as 
MATHEW in developing computerized wind maps for selected 
regions of the area under study. (Author) 

A82-14395 § Aviation gasoline versus automotive gasoline. 

K. J Biehl (FAA, Technical Center, Atlantic City, NJ). American 
Institute of Aeronautics and Astronautics, Aircraft Systems and 
Technoiogy Conference, Dayton, OH, Aug. 11-13, 1981, Paper 
81-1705. 4 p. 5 refs. 

FAA research on aviation gasoline versus automotive gasoline is 
reviewed, noting regulations governing engine/aircraft fuel systems. 
The research has shown that from the antiknock/octane rating 
standpoint, only aviation grade 80/87 fuel may be replaced by 
autogas. Fuel-system vapor lock is identified as a major problem 
requiring definition by aircraft fuel system design relative to 
operational limitations. Future testing will evaluate both high-wing 
and low-wing systems to investigate material incompatibility and 
corrosion; antiknock, preignition and deposit ignition, engine dura- 
bility and spark-plug operation. S.C.S. 

A82-14986 Fuels from biomass and wastes. Edited by 0 

L. Klass (Institute of Gas Technology, Chicago, IL) and G. H. Emert 
(Arkansas, University, Fayetteville, AR). Ann Arbor, Ml, Ann Arbor 
Science Publishers, Inc., 1981. 602 p. $39.95. 

The production, use, and effects of fuels from biomass and 
waste energy sources are discussed. Biomass procurement from 
silviculture, including hybrid poplar and sycamore farms, in addition 


to the growth of mass algal culture and Jerusalem artichokes for fuels 
are considered. The conversion of biomass and solid waste materials 
through biological and thermal gasification, hydrolysis and extrac- 
tion, and fermentation to produce ethanol, along with natural and 
thermal liquefaction processes involving euphorbia lathyris and 
cellulosic materials are elaborated. Environmental and health aspects 
of biomass and waste conversion systems are outlined, noting the 
large land surface areas needed for significant contributions to total 
demands from biomass, specific instances and case studies are 
reviewed for biomass use in Indiana, the Dominican Republic, the 
southeast U.S., and in small wood stoves. M.S.K. 

A82-15722 t Optimization of the composition and antideto- 

nation properties of AI-93 gasoline (Optimizatsiia komponentnogo 
sostava i antidetonatsionnykh svoistv benzine AI-93). B A Englin, 
lu. N Nilov, V E Emel'ianov, and G. E. Levinson (Vsesoiuznyi 
Nauchno-lssledovatel'skii Institut Neftianoi Promyshlennosti, 
Moscow, USSR). Khimiia i Tekhnologiia Topliv i Masel, no. 11, 
1981, p. 19-23. 7 refs. In Russian 

The antidetonation properties of AI-93 gasoline are examined 
and compared with detonation specifications on automobiles manu- 
factured by the VAZ plant. It is shown that the octane number of 
AI-93 may be reduced by optimizing its composition. Results of an 
evaluation of 90-91-octane gasolines containing methyl-tert-butyl 
ether are presented. V.L. 

A82-17007 Comparison of Michigan Basin crude oils. E. 

A. Vogler (Indiana, University, Bloomington, IN), P. A. Meyers 
(Michigan, University, Ann Arbor, Ml), and W. A Moore (Central 
Michigan University, Mt. Pleasant, Ml). Geochimica et Cosmochimica 
Acta, vol. 45, Nov. 1981, p 2287-2293. 24 refs Grant No. 
NGR-1 5-003- 118. 

Michigan Basin oils from the Ordovician Trenton, Silurian 
Niagaran, and Devonian Dundee formations have been geochemically 
compared by GC, GC-MS, and carbon isotope mass spectrometry. 
One oil from each formation was selected for detailed analysis which 
included measurement of individual n-alkane delta 13 C values. The 
Ordovician and Devonian oils are strikingly similar to one another, 
yet clearly different from the Silurian oil. This pattern is unexpected 
because Ordovician and Devonian reservoirs are physically separated 
by the Silurian strata. From time-temperature considerations, the 
Devonian oil probably was formed in older strata and has migrated to 
Its present location. Our analyses suggest a common source for the 
Devonian and Ordovician oils (Author) 

A82-17632 H Charactariatics of vertical wind profilea. B. H. 
Bailey (New York, State University, Albany, NY). In: American 
Wind Energy /Association, National Conference, Pittsburgh, PA, June 
8-11, 1980, Proceedings. Washington, DC, 

American Wind Energy Association, 1980, p. 49-54. 10 refs. 
Research supported by the New York State Energy Research and 
Development Authority. 

Results of vertical wind profile studies of four sites with similar 
surface roughness lengths in New York state are reported. Anemom- 
etry at several levels supplied 20 sec, one minute, and 15 minute 
interval readings covering 1-2 yr. Average power law coefficients for 
all sites were determined for different stability classes, i.e. lapse rate 
intervals expressing temperature changes with heights. Diurnal 
characteristics were determined as stable conditions dominating 
during the night while neutral and unstable conditions dominate 
during the day, when higher winds were measured. The power law 
coefficients were therefore large at night and low in daytime. 
Similarities in the power law coefficients are taken as evidence that 
vertical wind profile characteristics are not necessarily site specific, 
and the 1/6 or 1/7 power taw is adequate in wind regimes of 7 m/sec 
or greater. M.S.K. 

/A82-17645 # Wind energy and the Nation's rural electric 

systems. W. Prichett, III (National Rural Electric (^operative 
/Association, Washington, DC). In: American Wind Energy Associa- 
tion, National Conference, Pittsburg, PA, June 8-11, 1980, Proceed- 
ings. Washington, DC, American Wind Energy 

Association, 1980, p. 144-149. 

/A82-17974 The corrosion of tome superalloys in contact 

with coal chars in coal gasifier atmospheres. D. L. Douglass 
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(California, University, Los Angeles, CA), V! S. Bhide (IBM Corp., 
San Jose, CA), and E. Vineberg (Climax Molybdenum Co., Ann 
Arbor, Ml). Oxidation of Metals, vol. 16, Aug. 1981, p. 29-79. 7 refs. 

A82>18114 Biomass conversion processes for energy and 

fuels. Edited by S. S. Sofer (Oklahoma University, Norman, OK) and 
'0. R. Zaborsky (NSF, Washington, DC). New York, Plenum Press, 
1981. 434 p. $49.50. 

The book treats biomass sources, promising processes for the 
conversion of biomass into energy and fuels, and the technical and 
economic considerations in biomass conversfon. Sources of biomass 
examined include crop residues and municipal, animal and industrial 
wastes, agricultural and forestry residues, aquatic biomass, marine 
biomass and silvicultural energy farms. Processes for biomass energy 
and fuel conversion by direct combustion (the Andco-Torrax 
system), thermochemical conversion (flash pyrolysis, carboxylolysis, 
pyrolysis, Purox process, gasification and syngas recycling) and 
biochemical conversion (anaerobic digestion, methanogenesis and 
ethanol fermentation) are discussed, and mass and energy balances 
are presented for each system. A.L.W. 

A82-18122 Alternate fuels; Proceedings of the Interna- 

tional Congress and Exposition, Detroit, Ml, February 23-27, 1981. 
Congress and Exposition sponsored by the Society of Automotive 
Engineers. Warrendale, PA, Society of Automotive Engineers, Inc. 
(SAE Proceedings SP-480), 1981. 255 p. $24.95. 

Alternative fuels for use in diesel engines are reviewed, and 
specific mention is made of multicylinder diesel engine tests with 
unstabilized water-in-fuel emulsions, fuel nitrogen conversion, perfor- 
mance, and emission characteristics of blended SRC-II in a high- 
speed diesel engine, and a diesel engine running on raw coal-diesel 
fuel slurries. Attention was also given to ethanol fuel in regards to 
efficiency and exhaust emissions, heavy duty truck operation on 
unstabilized methanol/diesel fuel emulsions, and the road perfor- 
mance of a diesel vehicle with a supplementary carburation of 
alcohol. The use of hydrogen fuels in automobiles is considered, 
along with onboard hydrogen generation for hydrogen injection into 
internal combustion engines, hydrogen fueled-vehicle testing to 
provide a data base, and liquid hydrogen onboard storage and 
servicing. M.S.K. 

N82-1011S Louisiana State Univ and A&M Coll. Baton Rouge 

METHANE PRODUCTION FROM ALKALINE FOOD WASTE 
Ph.D. Thesis 

Wilson Thomas Gautreaux. Jr 1981 222 p 
Avail Univ Microfilms Order No 8117624 

Because of waste generated by potato processing contained 
significant quantities of carbohydrate degradation products and 
sodium carbonate anaerobic digestion was determined to be a 
reliable process for waste treatment and methane production 
The high sodium levels did not inhibit anaerobic digestion at a 
substate concentration of 1 0 wt percent alkaline peel solids In 
two-stage bench-scale studies at 37 C. methane production 
averaged 0 28 m cu/kg COD feed or 0 65 m cu/(m cu d) in a 
settled bacterial sludge methane fermenter with a 4 day retention 
time A pilot-scale anaerobic digestion system with a 1 5 4 m 
cu fermenter demonstrated the feasibility of a proposed anaerobic 
pond system for a food processing plant With a 1 0 wt percent 
alkaline solids feed and a 9-day retention time, methane production 
averaged 0 16 m cu/kg solids or 0 18 m cu/m cu d) A process 
for single cell protein production via the acid stage of anaerobic 
digestion was explored Bacterial cell and protein yields of 
0 1 8 and 0 09 kg/k glucose consumed were obtained at a 
retention time of four hours Dissert Abstr 

N82-10141# l!'."c.? .nsi of t.jch Chics: Di,,i 

Engineering 

SEPARATION OF PARTICLES FROM COAL DERIVED 
LIQUIDS VIA SURFACE CHARGE PROPERTIES Final 
Report, Aug. 1977 - May 1981 

Oimitri Gidaspow and Darsh Wasan Jul 1981 97 p refs 
(Contract DE-AS02-77ET- 10445) 

(DE81-029088. DOE/ET- 10445/1) Avail NTIS 

HC A05/MF A01 

An improved method of removal of fine particles suspended 
in nonaqueous media by the application of a high-voltage 
(1000 to 10.000 V/cm) electric field was developed The 
technique is a modification of ordinary cross-flow filtration with 


a porous tube and of forced flow electrophoresis The electrofilter 
was tested with a synthetic nonaqueous slurry as well as samples 
of diluted H-coal process liquids obtained from a coal liquefaction 
pilot plant at various electric field strengths, driving pressures, 
and feed rates Models of clear boundary layers for flat and 
tubular cross-flow electroTilters were developed as a function of 
inlet Peclet number, electrophoretic velocity of particles, and rate 
of filtration DOE 

N82-10143{(l State Univ of New York. Binghamton Dept of 
Chemistry 

DESULFURIZATION WITH TRANSITION METAL CAT- 
ALYSTS Quarterly Technical Progress Report, 28 Mar. - 
Jun. 1981 

John J Eisch 31 Jul 1981 4 p 
(Contract DE-AC22-79ET- 14879) 

(DE81-028935. DOE/ET-14879/T6) Avail NTIS 

HC A02/MF A01 

The reactivity and the intermediates in the desulfurization of 
2-methyl dibenzo thiophene and certain model sulfides and 
sulfones were examined The ratio of bis-1 5-cyclo octadiene 
nickel, the desulfurizing activity of soluble organo cobalt 
complexes, and the activity of aluminum hydride combinations 
with nickel (11). cobaltlH). and molybdenum(O) or molybdenum 
(IV) salts were also studied Experimental procedures for applying 
these techniques to coal derived liquids were also addressed 

DOE 

N82-10144# Worcester Polytechnic Inst . Mass 

KINETICS AND MECHANISMS OF CATALYTIC HYDROLIQ- 
UEFACTION AND HYDROGASIFICATION OF LIGNITE 
Quarterly Report, Apr. - Jun. 1981 

Wilmer L Kranich, Kamel Guruz, and Alvin H Weiss 10 Aug 
1981 24 p refs 

(Contracts DE-FG22-81 PC-40770. DE-AC22-77ET-10618) 
(DE81-023581. DOE/PC-40770/T2. QR-2) Avail NTIS 
HC A02/MF A01 

The variables involved in the hydroliquefaction and hydrogasi- 
fication of lignite were studied Emphasis was placed on the 
catalytic batch hydroliquefaction of a range of low rank coals 
including two subbituminous coals, four lignites, and leonardite. 
as well as cellulose These were studied both as received and 
after partial demineralization by washing with hydrochloric acid 

DOE 

N82-10148j)l Yale Univ. New Haven. Conn School of 
Medicine 

DEVELOPMENT OF NEWER METHODS FOR THE ISOLA- 
TION AND IDENTIFICATION OF CERTAIN COMPONENTS 
FOUND IN COMPLEX MIXTURES DERIVED FROM ENERGY 
SOURCES AND THE DETERMINATION OF THEIR BIOLOGI- 
CAL ACTIVITY VIA BIOASSAY SYSTEMS Progress Report, 
Aug. 1980 - Jul. 1981 

S R Upsky Jul 1981 29 p refs Prepared in cooperation 

with LASL. N Mex 

(Contract DE-AS02-76EV-02958) 

(DE81-028311, DOE/EV-02958/T1) Avail NTIS 

HC A03/MF AOl 

A composite sample of Paraho crude oil was fractionated 
and the fractions chemically identified by multidimensional gas 
chromatography The fractions were then bioassayed to determine 
their biological activity DOE 

N82-10150# Energy and Environmental Research Corp . Santa 
Ana, Calif 

SOOT FORMATION IN SYNTHETIC FUEL DROPLETS 
Quarterly Technical Progress Report, 1 Apr. - 30 Jun. 1981 

G England. J Kramlich, Y Kwan, and R Payne Jul 1981 
36 p 

(Contract DE-AC22-80PC-30298) 

(DE81-028391, 0OE/PC-30298/T3, QRPR-3) Avail NTIS 
HC A03/MF AOl 

Fuel screening studies in the 70000 Btu/h tunnel furnace 
were extended to include SRC- 11 middle and heavy distillate 
fuel oils A total of eight fuels were investigated Soot, particulates, 
and NOx emission levels were obtained under comparable firing 
conditions for both normal and staged combustion, and at various 
overall excess air levels The combustion of single-droplet streams 
was investigated in a controlled flow reactor The trajectory of 
every SRC- 11 fuel droplet was observed to determinate in a 
microexplosion High speed photography showed this to be an 
extremely rapid event resulting in the formation of a visible. 
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luminous soot cloud This behavior was not observed for a 
petroleum-derived No 6 oil and appeared to be pronounced for 
a blended SRC- 11 than for either the middle or heavy distillate 
fuels Preliminary measurement were also made of local soot 
concentrations and of the temprature of the soot sheet in the 
reactor system J M S. 

N82-10152j^ Air Products and Chemicals. Inc. Allentown. Pa 

CRYOGENIC METHANE SEPARATION/CATALVTIC HY- 
DROGASIFICATION PROCESS ANALYSIS Quarterly 
Report 

J Klosek Aug 1981 42 p 
(Contract DE-AC01-78ET-10325) 

(DE81-029123. D0E/ET-10325/T1 1) Avail NTIS 

HC A03/MF A01 

Two commercial gasification processor were evaluated in 
terms of their relative effectiveness in separating methanes from 
the reaction products and some of the other synthesis gas products 
recycled Cryogenic methane separation results from the process 
gas recovered by partial condensation and carbon absorption 
are reported Preliminary plant designs for acid gas removal and 
cryogenic methane separation from the raw gas are also 
reported R C T 

N82-10163||l Brookhaven National Lab. Upton. N Y 

FLAME-RETENTION HEAD BURNER EFFICIENCY TEST 
RESULTS AND ANALYSIS: SPACE-HEATING-EQUIPMENT 
TEST PROGRAM 

R J McDonald and R F Krajewski Nov 1980 26 p refs 

(Contract DE-ACOl -76CH-0001 6) 

(DE81-030219. BNL-51321) Avail NTIS HC A03/MF A01 
Fuel oil savings resulting from the use of flame-retention 
head burners in residential oil-fired hydronic heating units are 
summarized Results of laboratory and field tests are compared 
The fuel savings varied between 5 1% and 22 0% for various 
systems DOE 

N82-10154# New Hampshire Univ. Durham 

LIQUEFACTION OF BITUMINOUS COALS USING DIS- 
POSAL ORE catalysts and HYDROGEN Quarterly 
Progress Report. 7 May - 7 Aug. 1981 
V K Mathur Aug 1981 17 p 
(Contract DE-AC22-81PC-41035) 

(DE81-029134. DOE/PC-41035/1) Avail NTIS 

HC A02/MF A01 

Hydrogenation of coal-oil slurry by hydrogen using disposal 
ore catalysts (DOC) with special reference to maximizing 
liquefaction and minimizing viscosity of product oil was studied 
A number of companies were contacted to collect samples of 
ores and ore concentrates containing cobalt, molybdenum, nickel 
and other metals considered to posses catalytic activity and a 
commercial Co-Mo catalyst (0402T) are reported These data 
are to be used as a base for evaluating the catalytic effects of 
the ores and minerals collected DOE 

N82-10165{^ Physical Sciences. Inc. Woburn. Mass 

SYNTHETIC-FUEL COMBUSTION; POLLUTANT FORMA- 
TION. SOOT-INITIATION MECHANISMS IN BURNING 
AROMATICS Quarterly Report, 1 Apr. - 30 Jun. 1981 

T Tanzawa. S P Schertzer. and W T Rawlins 1981 21 p 

refs 

(Contract DE-AC22-80PC-30292) 

(DE81-029480. DOE/PC-30292/3. PSI-TR-284. QR-3) Avail 
NTIS HC A02/MF A01 

Toluene pyrolysis experiments were performed using He-Ne 
la^r beam attenuation to monitor spot The experimental results 
were consistent with those of previous investigators, however, 
the laser beam attenuation records showed an anomalously large 
absorption at the higher temperatures where soot formation should 
be minimal This effect could be due to some light-absorbing 
gas-phase species such as PCAH and/or radicals of PCAH 
Diagnostics employed show ambiguous late-time behavior of the 
pressure, density, and beam anenuation profiles DOE 

N82-10156jil Argonne National Lab. Ill 

CYCLONE PERFORMANCE ESTIMATES FOR PRESSURIZED 

FLUIDIZEO-BED COMBUSTION 

R F Henry and W F Podolski Jul 1981 33 p refs 
(Contract W-31-109-eng-38) 

(DE81-028504. ANL/CEN/FE-81-4) Avail NTIS 

HC A03/MF A01 


Hot pressurized flue gas from pressurized fluidized-bed 
combustion must be cleaned up poor to its expansion in a gas 
turbine as part of the combined-cycle electric power generation 
concept The performance of conventional cyclones in experimental 
tests has been compared with theory, with reasonable agreement 
Prediction of the performance of a larger cyclone system shows 
that three stages should provide the cleanup required on the 
basis of current estimates of turbine tolerance of particulate matter 
Advances in hot gas cleanup - optimized cyclones, augmented 
cyclones, and alternative devices should provide future improve- 
ment in cycle efficiencies and costs, but simple cyclones ate 
planned for first-generation PFB/CC pilot and demonstration 
plants DOE 

N82- 10167]^ Spectron Development Labs . Inc . Costa Mesa. 
Calif 

PARTICULATE PROCESSES IN P U LVERIZEO-COAL 
FLAMES Quarterly Technical Progress Report. Jan. - Mar. 
1981 

Apr 1981 65 p refs 
(Contract DE-AC22-80PC-30300) 

(DE81-025153. DOE/PC-30300/T3) Avail NTIS 

HC A04/MF A01 

The design of the entire apparatus for the dilute particle 
reaction experiment was completed This includes two reactor 
heads, a fluidized bed feeder, the tube reactor, and the reactor 
traverse mechanism Experimental observations of ignition and 
devolatilization of Pittsburgh Seam HVA bituminous coal were 
initiated Observations using both front and back light pulsed 
laser holography and particle sizing interferometry were made 
Preliminary analysis of the data indicate that high quality results 
can be obtained DOE 

N82-10168# Physical Sciences. Inc . Woburn. Mass 

PULVERIZED-FUEL COMBUSTION: MODELING AND 

SCALEUP METHODOLOGIES Quarteriy Report. 1 Apr. - 
30 Jun. 1981 

Paul F Lewis. Evan R Pugh. Nelson H Kemp. Alan Gelb. and 
Thomas Wolf Aug 1981 30 p refs 
(Contract DE-AC22-80PC-30294. QR-3) 

(DE81 -026546. DOE/PC-30294/3. PSI-TR-280) Avail NTIS 
HC A03/MF A01 

Effort this quarter has continued on model improvements, 
and the data analysis task has begun Specific work reported 
includes model of the heterogeneous reactions of coal chars, 
work on particle-particle collisions, improvements in the computer 
code to handle the stiff nature of the particle momentum and 
energy equations, and identification of a set of experiments with 
which to start the data analysis Results of these efforts are a 
model for heterogeneous carbon reactions including OH and 0 
reactions, a model for collisional drag effects, improved numerical 
stability of the code, and beginning of data analysis DOE 

N82- 10201# Idaho National Engineering Lab . Idaho Falls 

CORROSION TESTING OF CARBON STEEL IN AEREATED 
GEOTHERMAL BRINE 

D F Suctu and P M Wikoff Idaho Falls, Idaho Edgerton, 
Germeshausen and Grier. Inc Feb 1981 55 p refs 
(Contract DE-AC07-76ID-01570) 

(DE81-028653, EGG-GTH-54741 Avail NTIS 

HC A04/MF A01 

Two ma|or problems are associated with the use of cooled 
geothermal water as coolant for the 5 MW(e) Pilot Power Plant 
and Raft River are a scaling potential owing to the chemical 
species present in solution, and the corrosive nature of the 
geothermal water on carbon steels A water treatment test 
program was established to reduce or eliminate these problems 
Data show that scale can be prevented by a combination of 
disoersants and controlling the concentration of scalmq secies 
in tne Circulating watoi Corrosion cannot oe controlled without 
a pretreatment of tubing material With the pretreatment, a 
protective gamma iron oxide film is laid down on the tube surface, 
that with proper corrosion inhibitor additives, significantly reduces 
both general and pitting corrosion However, longer term testing 
IS required to determine protection of pitting corrosion DOE 

N82-10249jJ( North Dakota Univ . Grand Forks 

CHEMISTRY OF UGNITE UQUEFACTION Quarteriy Report, 
Apr. - Jun. 1981 

R J Baltisberger, Virgil I Stenberg. Kenneth J Klabunde. and 
Neil F Woolsey Jul 1981 55 p refs 
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(Contract DE-AB18-78FC-02101) 

(DE81-030178. DOE/FC-02101/18) Avail NTIS 

HC A04/MF A01 

Progress reports are presented for structural studies of lignite 
derived asphaltene and preasphaltenes and ether cleavage studies 
Reports of denitrogenation caused by CO and water reactions 
and of electron transfer catalysis studies are also presented 
Results indicate that the major differences between asphaltenes 
and preasphaltenes is that the molecular weight maximizes near 
1500 g/mol for the preasphaltenes compared to 400 g/mol for 
the asphaltenes It is further indicated that asphaltenes have 
little or no aliphatic or aryl aliphatic ethers whereas preasphaltenes 
have significant amounts Other significant results are reported 

DOE 

N82-102S0|il Department of Energy. Bartlesville, Okla Energy 
Technology Center 

UQUIO FOSSIL FUEL TECHNOLOGY Quarterty Technical 
Progress Report,- Oct. - Dec. 1980 
May 1981 77 p refs 

(DE81-029912. DOE/BETC/QPR-80/4) Avail NTIS 
HC A05/MF A01 

Highlights of research activities at BETC during the past 
quarter are summanzed Major research areas include liquid fossil 
fuel cycle, extraction (resource assessment and enhaned 
producton). processing (characterization, thermodynamics, and 
process technology), utilization, and product integration and 
technology transfer DOE 

N82-10261jif Rockwell International Corp . Canoga Park, (^lif 
Energy Systems Group. 

MOLTEN-SALT COAL-GASIFICATION PROCESS DEVELOP- 
MENT UNIT, PHASE 2 Quarterty Technical Progress Report, 
Jan. - Mar. 1981 

M. H Slater 20 Apr 1981 57 p refs 
(Contract DE-AC21-77ET-10296) 

(DE81-023585; D0E/ET-10296/T2. ESG-DOE-13363. 

QTPR-3) Avail’ NTIS HC A04/MF A01 

Run 7, the second run of the Phase 2 program, was completed 
The gasification system was operated for a total of 169 h at 
pressures up to 90 psig Average product gas HHV values of 
81 Btu/scf were recorded during 90-psig operation, while gasifying 
coal at a rate of 735 Ib/h The run was terminated, as planned, 
after 7 full days of operation Prior to Run 7, an 80% cobalt- 
20% chromium alloy metal melt withdrawal orifice was installed 
as a replacement for a high-purity alumina onfice which had 
cracked during Run 6. and thus, it is suspected, contributed to 
the overflow system plug which prematurely terminated the test. 
The new metal orifice survived the entire Run 7 campaign virtually 
intact DOE 

N82- 10253# Westinghouse Electric Corp . Concordville. Pa 

BASELINE DATA ON UTILIZATION OF LOW-GRADE FUELS 
IN GAS TURBINE APPLICATIONS. VOLUME 2; HOT 
COMPONENT CORROSION EVALUATION Final Report 

J J Vitello and S T Scheirer Jun 1981 64 p Sponsored in 
part by Electric Power Research Inst 
(EPRI Proj 1079-2) 

(DE81-903760. EPRI-AP-1882-Vol-2) Avail NTIS 

HC A04/MF A01 

The corrosion of turbine parts when operated with residual 
oil versus distillate oil was compared A metallographic evaluation 
of combustion turbine hot components, which showed partial 
residual versus total distillate fuel firing, revealed no discernable 
differences in component degradation (hot corrosion) Considering 
the time of operation, the degree of hot corrosion obsenred was 
somewhat greater than expected for oil-fired combustion 
turbines of similar designs and alloy selections This abriormality 
was attributed to the ingestion of high levels of sodium 
contaminated mist from the adjacent cooling tower hrough the 
turbine compressor inlet Corrosion due to vanadium compounds 
in the heavy fuel machines was practically nil. which indicates 
that residual fuel is satisfactory for use in combustion turbine 
plants DOE 

N82-1025Sj# Gulf Research and Development Co . Pittsburgh. 
Pa 

UNDERGROUND GASIFICATION OF STEEPLY DIPPING 
BEDS. PHASE 2 REPORT: RESULTS OF RAWUNS TEST 
NO. 1 Final Report, 1 Mar. 1978 - 1 Mar. 1980 

Jul 1981 271 p refs Prepared in cooperation with TRW 


Energy Systems Planning Div . McLean. Va 
(Contract DE-AC03-77ET- 13108) 

(DE81-028581. DOE/ET-13108/T14) Avail NTIS 

HC A12/MF A01 

A 23 ft thick coal bed dipping at 63 deg was used to test 
the feasibility of using underground coal gasification techniques 
to extract energy from steeply dipping coal beds (UCG-SDB) 
The coal was ignited at a vertical depth of 400 ft utilizing a 
directionally drilled process well pair The heating value of the 
product gas during the 21 day air injection phase initially climbed 
to approximately 180 Btu/SCF and gradually declined to the 
120 to 130 Btu/SCF range Air injection rates of 1600 to 2000 
SCFM were used, and wet product gas rates between 3000 
and 4500 SCFM were obtained A 5 day steam/oxygen injection 
test was also conducted which increased the product gas heating 
value to the 220 to 260 Btu/SCF range The environmental 
studies concentrated on ground water quality, air quality, surface 
subsidence, and personnel industrial hygiene DOE 

N82-10257# Bell Aerospace Co. Buffalo. N Y 
HIGH-MASS-FLUX COAL GASIFIER Final Report 
A J Simpkin May 1981 102 p refs 
(Contract DE-AC01-79ET-14674) 

(DE81-029807. DOE/ET-14674/16) Avail NTIS 

HC A06/MF A01 

This rejjort describes the design, analysis, construction, and 
test activities associated with bringing a short residence time, 
entrained flow gasifier process development unit (PDU) to 
operational status are described The basic high mass flux (HMF) 
gasifier, incorporated in the PDU. operates at a coal through-put 
of twelve tons per day. a pressure of fifteen atmospheres and 
processes coal, oxygen and steam to produce a synthesis When 
applied to the production of substitute natural gas, the option 
exists to add secondary coal to the basic HMF gasifier, for the 
purpose of enhancing the methane content of the product A 
secondary coal feed system was developed and its injection 
capability demonstrated in a cold flow test facility Operability 
and performance of the synthesis gas stage of the HMF gasifier 
were demonstrated with Pittsburgh seam coal and North Dakota 
Lignite Curtailment of testing precluded the conduct of any 
gasification tests with secondary coal injection Included in the 
mam program was a task to evaluate the effects of slag fluxing 
additives upon viscosity/temperature relationships for Pittsburgh 
seal coal slags DOE 

N82-102S9|jl General Electric Co . St Petersburg. Fla Corporate 
Research and Development 

EXPERIMENTAL EVALU ATION OF THE STEADY-STATE 
AND DYNAMIC PERFORMANCE CHARACTERISTICS OF 
THE INTERACTIVE UNITS OF A COAL-GASIFICATION 
PROCESS Quarterty Report, 28 Dec. 1980 - 29 Mar. 1981 

J C. Corman Apr 1981 75 p refs 
(Contract DE-AC01-80ET- 14928) 

(DE81-028995; DOE/ET-14928/1) Avail. NTIS 

HC A04/MF A01 

The technology base required to premit coal conversion 
systems to operate within the constraints imposed by end use 
applications was investigated A series of unfired dynamic tests 
along with fired steady state tests were defined. Thermal 
decomjjosition of ammonia was investigated High conversion 
rates were observed for binary NH3/H2 gas mixtures Conversion 
was found to be thermodynamically limited when substantial 
H2 and N2 concentrations are present The overall structure of 
the IGCC mathematical model has been developed and informa- 
tion flow reqirements associated with each component in the 
model were defined. The computer model for the gasifier and 
the first water quench were completed DOE 

N82-1026(^ Hydrocarbon Research, Inc . Lawrenceville. N J. 

H-COAL PROCESS IMPROVEMENT STUDY. BENCH UNIT 
BASEUNE RUN WITH PREHEATER/REACTOR 

May 1981 56 p 

(Contract DE-AC05-77ET-10152) 

(DE81-026022. DOE/ET-101 52/T6. FE-10152-65) Avail’ 
NTIS HC A04/MF A01 

The thermal dissolution of coal and its effects on the 
mechanism of coal liquefaction in an H-coal system is investigated 
The two-stage coal liquefaction system consists of a coal slurry 
preheater which is essentially a short residence time reactor 
and a liquefaction reactor which can be regarded as a catalytic- 
hydrogenation-reactor. The preheater design and unit modifications 
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are discussed Results of the run to obtain baseline data with 
the preheater integrated in the bench unit system are compared 
with those of previous bench runs at similar operating conditions 
without a preheater, and also to previous POU operations at 
similar conditions These comparisons were made to determine 
what effect a preheater has on product yields and product quality 
It IS concluded that a preheater tends to increase heavy liquid 
yields with more residual oil and a higher proportion of heavy 
distillates in the distillate product DOE 

N82-10262|JI Aluminum Co of America. Pittsburgh. Pa 

PULVERIZED-COAL FIRING OF ALUMINUM MELTING 
FURNACES Quarterly Technical Progress Report. 1 Oct. - 
31 Dec. 1979 

C E West Oct 1980 56 p refs 
(Contract DE-AC01-78CS-40037) 

(D0E/CS-40037/T2) Avail NTIS HC A04/MF A01 

Progress is reported on the demonstration program of an 
efficient, environmentally acceptable coal firing process suitable 
for Implementation on melting furnaces in the aluminum industry 
Specific tasks reported on are design of burner A. process 
equipment design and layout, purchase of process equipment, 
and fabrication of burner A The status report on phase I data 
deliverable and a cost summary are presented DOE 

N82- 10263)^ Midwest Research Inst . Golden. Colo Solar 
Energy Information Data Bank 

ALCOHOL FUELS BIBLIOGRAPHY. 1901 - MARCH 1980 

Apr 1981 468 p 

(Contract DE-AC02-77CH-00178) 

(DE81 -025482, SERI/SP-751 -902) Avail NTIS 

HC A20/MF A01 

This annotated bibliography is subdivided by subiects. as 
follows general, feedstocks-sugar. feedstocks-starch. feedstocks- 
cellulose crops and residues, productions, coproducts, economics, 
use as vehicle fuel, government policies, and environmental effects 
and safety DOE 

N82-10264# California Univ . Berkeley - Lawrence Berkeley 
Lab Materials and Molecular Research Div 

CHEMISTRY AND MORPHOLOGY OF COAL UQUEFACTION 
Quorterly Report. 1 Jan. - 30 Mar. 1981 

Heinz Heinemann Mar 1981 20 p 
(Contract W-7405-eng-48) 

(DE81-028899. LBL-12933) Avail NTIS HC A02/MF A01 
A novel cobalt mediated, reversible cleavage of a vinyl- 
hydrogen bond was discovered All products from the thermal 
decomposition of tetralin were identified The stereochemistry of 
CIS-1, 2 dihydrotetralin was determined In the utilization of the 
water gas shift reaction as a reducing agent for model coal 
compounds It was found that tributylphosphine ligands increase 
the life of transition metal hydride catalysts Rates of demetallation 
of high metal content gas oils over cobalt-molybdena-alumina 
catalysts were measured for vanadium and iron It is clearly 
shown that pore plugging of the catalyst occurs early and results 
in deposition of the metals on the external catalyst surface DOE 

N82-10267I? Argonne National Lab , III Energy and Environmen- 
tal Systems Oiv 

ENHANCEMENT OF METHANE GAS PRODUCTION USING 
AN INDUSTRIAL WASTE IN ANAEROBIC DIGESTION 

L Fradkin and F Kremer (ESCOR. Inc) 1980 10 p refs 

Presented at the 3rd Miami Intern Conf on Alternative Energy 
Sources, Fla, 15-18 Dec 1980 
(Contract W-31-109-eng-38) 

(DE81-023819, CONF-801210-26) Avail NTIS 

HC A02/MF A01 

Chrominum can block enzymatic systems or interfere with 
essential cellular metabolites of most oxidizing bacteria In general, 
heavy metals coagulate and precipitate proteins, many of which 
are denatured by this action The effects on anaerobic digestion 
of chromium shavings from leather tanning were examined 
Leather chrome shavings (which contain proteins, nitrogen, and 
fats) were added to two of three digesters at various rates The 
methane gas production of the experimental units improved 
significantly compared to the control In addition, the presence 
of a toxic loading or change of feed had no harmful effect on 
the digester performance DOE 

N82- 10268# Mound Lab , Miamisburg. Ohio 

PRICETOWN 1 UNDERGROUND COAL GASIFICATION 


FIELD TEST: OPERATIONS REPORT 

A K Agarwal and R E Zielinski 1981 269 p refs 
(Contract DE-AC04-76DP-00053) 

(DE81-025162. MLM-MU-81-62-0007) Avail NTIS 

HC A12/MF A01 

An Underground Coal Gasification (UCG) field test in 
bituminous coal was successfully completed near Pricetown. West 
Virginia The viability of the linked vertical well (LW) technology 
to recover the 900 foot deep, 6 foot thick coal seam was 
determined A methane rich product gas with an average heating 
value of approximately 250 Btu/SCF was produced at low air 
injection flow rates during the reverse combustion linkage phase 
Heating value of the gas produced during linkage enhancement 
phase was 221 Btu/SCF with air injection The high methane 
formation was attributed to the thermal and hydrocracking of 
tars and oils along with hydropyrolysis and hydrogasification of 
coal char The high heating value of the gas was the combined 
effect of residence time, flow pattern, injection flow rate, injection 
pressure, and back pressure During the gasification phase, a 
gas with an average heating value of 125 Btu/SCF was produced 
with only air injection, which resulted in an average energy 
production of 362 MBtu/day DOE 

N82-10269|(l Aerojet Energy Conservation Co . Sacramento. Calif 
STUDY OF GELLED LNG Final Technical Report 
M I Rudnicki. J A Cabeal. L C Hoffman. R A Newton. R 
K Schaplowsky. and E M VanderWall May 1981 110 p 

(Contract DE-AC03-80SF-10846) 

(DE81 023259. DOE/TIC- 1 1452) Avail NTIS 

HC A06/MF A01 

Progress is reported in the following areas characterization 
of gelled LNG (GELN6) rheological properties, assessment of 
the relative leakage of GELNG vs LNG through a perforated 
wall, relative spread and vaporization rates of unconfined spills 
on water, and relative spread and vaporization rates of unconfined 
spills on land Shear stress vs strain rate was determined for a 
range of gelant concentrations The shear diagram was extended 
to cover shear rates in the range of 13 to 14.800 inverse seconds, 
expanding previous results at both low and high shear rates 
Leakage tests of GELNG through a known geometry perforation 
were conducted along with comparative testing with LNG Rapid 
cessation of flow through the perforated plate was obsen/ed for 
all tested concentrations of GELNG and at all driving pressures 
Land spills were found to give inconclusive results due to 
difficulties in measuring transient weight changes during the spill 
Gelatin increases total vaporization time significantly in water 
spills DOE 

N82-10271# Council for Scientific and Industrial Research. 
Pretoria (South Africa) Chemical Engineering Group 

SELECTIVITY IN FISCHER-TROPSCH SYNTHESIS: REVIEW 
AND RECOMMENDATIONS FOR FURTHER WORK 

L (Tidwell Jun 1980 42 p refs , 

(PB81-223596, CSIR-SR-CHNG-330) Avail NTIS 

HC A03/MF A01 CSCL 21 D 

A broad product spectrum is obtained from the Fischer- 
Tropsch synthesis aimed at the production of gasoline and diesel 
fuels This IS a consequence of the carbon atom by carbon 
atom mechanism of chain growth There is potential for narrowing 
the product spectrum by use of dual-function catalysts or 
transient process conditions GRA 

N82-10272# Battelle Pacific Northwest Labs. Richland. Wash 

KINETICS AND CATALYSIS OF PRODUCING SYNTHETIC 
GASES FROM BIOMASS Annual Report, 7 Dec. 1979 - 
6 Dec. 1980 

L J Sealock. Jr . D C Elliott, S L Weber, and R J Robertas 
Jan 1981 129 p refs 

(Contract GRI-501 4-36 1-0242) 

(PB81-217614, GRI-79-0100) Avail NTIS HC A07/MF A01 
CSCL 21 D 

The kinetics, reaction sequences, and pathways involved in 
pyrolysis and catalytic steam gasification of wood and wood 
components were investigated An autoclave and a batch reactor 
were used to study gasification at low temperature and high 
temperature regimes Kinetic studies of the carbon steam reaction 
relative to cellulose and lightning gasification were completed 
Reaction rate constants and activation energies were determined 
for three catalyzed cases and for a noncatalyzed case The 
formation of specific compounds during gasification in the presence 
and absence of catalyst was investigated in both reactor systems 
Results of the experiments demonstrate dramatic effects on the 
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kinetics and gas composition as a function of the various catalyst and 3rd largest supplier of crude oil and refined products to the 

and catalyst concentrations tested GRA United States in 1978 and 1979, respectively DOE 


N82- 10275# Air Products and Chemicals. Inc . Trexlertown. 
Pa 

LOAD-CHANGE TESTING OF A LARGE COMMERCIAL 
OXYGEN PLANT Final Report 

N Chatterjee. J C Sorensen, and A J Patrylak Apr 1981 

46 p refs 

(EPRI Proj 2806-1) 

(EPRI-NP-1824) Avail NTIS HC A03/MF A01 

A series of transient response tests were successfully 
conducted on one of three 1.000 T/D oxygen production plants 
operated under computer control These tests involved a series 
of rapid rate changes in oxygen production specified to simulate 
the varying demand for oxygen of a coal gasifier in combined 
cycle power generation service Since the ability of the oxygen 
plant Itself to rapidly change its gaseous production rate is an 
important element in the design and operation of gasification 
combined cycle) plants, a series of load following tests was 
arranged The actual oxygen plant rate changes easily exceeded 
the targeted response rate with minimal variation in product 
oxygen purity Oxygen production rate changes of -I- - 10 to -I- - 
13% of design in 1 to 2 min were readily accomplished The 
production rate was also varied over the full range from 70% to 
105% of design at a continuous ramp rate of approximately 2% 
of design production per minute DOE 

N82-10279j)l Ruhrkohle A G . Essen (West Germany) 

SAFETY AND TECHNICAL OPTIMIZATION OF BELT 
TRANSFER POINTS WITH SPECIAL CONSIDERATION FOR 
THE SUPPRESSION OF NOXIOUS AND EXPLOSIVE DUSTS 
Final Report 

Albert Schade Bonn Bundesministerium fuer Forschung und 
Technologie Dec 1980 71 p refs In GERMAN, ENGLISH 

summary Sponsored by Bundesministerium fuer Forschung und 
Technologic 

(BMFT-FB-HA-80-048. ISSN-0171-7618) Avail NTIS 

HC A04/MF A01. Fachinformationstentrum. Karlsruhe. West 
Germany DM 14,90 

A dust suppression installation and a dust monitoring 
instrument were laboratory tested and installed at belt transfer 
points in a coal plant where noxious and explosive dust develops 
by air separation, leading to considerable increases of concentra- 
tion in subsequent operational areas Usage of enclosed segment 
chutes IS shown to reduce the dust load by 40% A digital 
scattered light photometer in connection with a signal-controlled 
sprinkler installation lead to further dust diminution along with 
a reduction of the spray water volume by 30 to 50% Generaliza- 
tion of usage of the present installation is advocated 
‘ Author (ESA) 

N82-10366j^ Brown Univ . Providence. R I Div of Engineer- 
ing 

FLOW IN GEOTHERMAL WELLS. PART 4; TRANSITION 
CRITERIA FOR TWO-PHASE FLOW PATTERNS 

Z Bilicki and J Kestin Dec 1980 22 p refs 
(Contract DE-AC02-79ET-27225) 

(DE81-028312. DOE/ET-27225/9) Avail NTIS 

HC A02/MF A01 

Detailed considerations justifying the criteria for transitions 
between flow patterns are presented The following are covered 
transition from bubble to plug (or slug) flow, transition from 
plug flow to froth flow, transition from froth to annular mist 
flow, and model comparisons DOE 

N82-10474j^ Department of Energy. Washington. D C Energy 
Information Administration 

VENEZUELA. TRINIDAD AND TOBAGO: CRUDE OIL 

POTENTIAL FROM KNOWN DEPOSITS 

William 0 Dietzman. Naim R Rafidi. and Arthur J Warner Jul 
1981 127 p refs 

(DE81 -027023. DOE/EjA-0297) Avail NTIS 

HC A07/MF A01 

Estimates of onginal oil in place ultimate recoveiy. remain- 
ing reserves, and projected supply patterns are presented A 
(hscussion of the methodolo^ for projecting supply patter ns is 
also presented. The Republic of Venezuela ranked 7th in 1979 
in production among the oil producers of the world and is one 
of the leading exjjorters of crude oil About 1/3 of the country's 
exports are received by the United States, and it was the 5th 


N82-10475|jl Nevada Univ. Reno 

LOW-TO-MODERATE TEMPERATURE GEOTHERMAL 
RESOURCE ASSESSMENT FOR NEVADA, AREA SPECIFIC 
STUDIES Final Report. 1 Jun. 1980 - 30 Aug. 1981 

D T Trexler. B A Koenig, T Flynn. J L Bruce, and G Ghusn. 
Jr 1981 223 p refs 
(Contract DE-AC08-79NV-10039) 

(DE81-030487. DOE/NV-1(X)39/3) Avail NTIS 

HC A10/MF A01 

The Hawthorne study area encompasses approximately 
310 sq km The energy needs of the military and the local 
population are substantial The techniques employed in the 
resource assessment are described Geological and geophysical 
methods were used and the results are reported T M 

N82-10477jjl Texas Univ. Austin Dept of Petroleum 
Engineering 

TERTIARY OIL RECOVERY PROCESSES RESEARCH AT THE 
UNIVERSITY OF TEXAS Final Report. Oct 1979 - Sep. 

1980 

R S Schechter and W H Wade Jun 1981 135 p refs 

(Contract DE-AC19-78BC-20001) 

(DE81-025222. DOE/BC-20001/10) Avail NTIS 

HC A07/MF A01 

Surfactant adsorption, phase behavior, interfacial tension, and 
solubilization were examined Focus is on solubilization. I F T . 
and phase behavior with the emphasis on the influence of 
branching for anionics and molecular weight for nonionics Phase 
behavior is related to emulsion stability, polymeric surfactants, 
and salinity tolerant surfactants were evaluated DOE 

N82-10478||l Oak Ridge National Lab, Tenn 

ION EXCHANGE CHARACTERISTICS OF ENHANCED OIL 
RECOVERY SYSTEMS (MISCIBIUTY STUDIES) Semiannual 
Report, 1 Apr. 1979 - 30 Sep. 1980 

P C Ho. K A Kraus. T M Bender, and S B Ogden Jul 

1981 59 p refs 
(Contract VV-7405-eng-26) 

(DE81-769734. DOE/BETC/OR-19) Avail NTIS 

HC A04/MF A01 

During the report period (1) studies of the hydrotropic 
properties of organic alkylbenzenesulfonates and particularly of 
alkylbenzenecarboxylates were extended. (2) the effects of several 
different alcohols on miscibility between aqueous protosurfactant 
solutions and aliphatic and aromatic alkanes were investigated. 
(3) hydrotropic properties of an alicylic carboxylate were 
determined. (4) the equivalent weight of the organic salts studied 
was extended into the surfactant range. (5) solubilities of 
protosurfactants and surfactants in salt solution were measured, 
and (6) investigations of the adsorption of protosurfactants on 
minerals as a function of salinity were started Measurements 
include establishment of the phase behavior in the limiting 
three-component systems, the effect of protosurfactant concentra- 
tion in the four-component systems, and determination of the 
compositions in a limited number of cases of the coexisting 
phases DOE 

N82-10479j{l Argonne National Lab. Ill Land Reclamation 
Program 

FRACTURE FLOW OF GROUNDWATER IN COAL-BEARING 
STRATA 

Jeffrey P Schubert 1980 15 p refs Presented at 1980 

Symp on Surface Mining Hydro . Sedimentology and Reclamation. 
Lexington. Ky. 1-5 Dec 1980 
(Contract W-31-109-eng-38) 

(DE81-023810. CONF-801 263-1) Avail NTIS 

HC A02/MF A01 

Laboratory tests on core samples of sandstones, siltstones. 
shales, and claystones indicate extremely low intergranular 
hydraulic conductivities Vanous aquifer tests, using wells in the 
same locations, invariably showed hydraulic conductivities to be 
much greater than those estimated by laboratory techniques In 
addition the hydraulic conductivity of highly fractured rock can 
be 100 to 1,000 bmes greater than slightly fractured rock The 
greatest concentration of frarrtures usually occurs in faulted areas 
and in narrow fracture zones less than 100 m below ground 
surface The majority of large inflows through r(x;k into surface 
and underground mines cxcur at the faults and fracture zones 
By studying and understanding more about the structural control 
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of fractures in coal basins the larger inflows possibly could be 
avoided DOE 

N82-10480jil Los Alamos Scientific Lab . N Mex 

DEVELOPMENT OF MAN-MAOE GEOTHERMAL RESER- 
VOIRS 

Roland A Pettitt 1981 9 p Presented at the Energy m the 

Man-Built Environment The Next Decade Specialty Conf. Vail. 
Colo 3-5 Aug 1981 
(Contract W-7405-eng-36) 

(U-UR-81-852) Avail NTIS HC A02/MF AOl 

The technology used to create and extract heat from a 
geothermal reservoir in low porosity, granitic basement rock in 
at the Fenton Hill site in northern New Mexico is described 
Topics covered include drilling boreholes, injecting potable water 
as the working fluid, hydraulic fracture to provide the large surface 
area need for heat exchange the mechanics of reservoir 
growth, make-up water requirements, geofluid chemistry, electrical 
generation, operational constraints, and effects on the environ- 
ment A R H 

N82-10482# Bundesanstalt fuer G eowissenschaften und 

Rohstoffe, Hannover (West Germany) 

DEVELOPMENT OF ORGANIC GEOCHEMICAL AND 
ISOTOPE TECHNIQUES FOR HYDROCARBON EXPLORA- 
TION Final Report 

Eckhard Faber. Heinz Hufnagel. Helmut Jacob. Joachim Kock. 
Wolfgang Stahl. Manfred Teschener. and Hermann Wehner Bonn 
Bundesministerium fuer Forschung und Technologie Oct 1980 
55 p refs In GERMAN. ENGLISH summary Sponsored by 
Bundesministerium fuer Forschung und Technologie 
(BMFT-FB-T-80-076, ISSN-0340-7608) Avail . NTIS 

HC A04/MF AOl. Fachinformationszentrum. Karlsruhe. West 
Germany DM 1 1 .55 

Sedimentary organic matters was characterized by correla- 
ting microscopic and chemi cal data T echniques for oil-oil and 
oil-source rock correlations were developed using the distribution 
of polycyclic aromatic hydrocarbons It is shown that the carbon 
isotopic composition of oils, extracts and kerogens The C12/C13 
ratios of methane from different natural gases were correllated 
with the maturity of their source rocks The Cl 3/Cl 2 ratios of 
methane from cuttings were also determined Results show that 
pyrolysis chromatograms reflect the type of organic matter 
Fluorescence of dinoflagellates is directly related to maturity 
Bitumens are classified by fluorescence microscopy Correlation 
of crude oils is performed using chromatograms of the aromatic 
fraction of crudes Gas-source rock correlation is feasible by a 
systematic correlation of delta values of methane and the 
maturity of the source organic matter Isotope analyses of 
head-space gases are developed for active exploration 

Author (ESA) 

N82-10560j|( Los Alamos Scientific Lab. N Mex 

HOT DRY ROCK GEOTHERMAL ENERGY DEVELOPMENT 
PROGRAM Progress Report 

Paul R Franke 1981 17 p refs Presented at the lECEC 

Conf. Atlanta. 19 Aug 1981 
(Contract W-7405-eng-36) 

(LA-UR-81-1265. CONF-810812-1 II Avail NTIS 

HC A02/MF AOl 

A hot dry rock geothermal system was developed from a 
reservoir created by hydraulic fracturing A reservoir of sufficient 
size and capacity was confirmed and two extraction runs were 
made The thermal drawdown data indicate that the effective 
heat area is increased The reservoir enlargement is confirmed 
by gradual thermal drawdown, and the effective heat transfer 
area of the reservoir is increased E A K 

N82-106B6|il Pacific Northwest Lab. Richland. Wash Atmo- 
spheric Sciences Dept 

ANALYSIS OF DATA FROM THE US DEPARTMENT OF 
ENERGY'S METEOROLOGICAL VALIDATION PROGRAM 

William F Sandusky and John W Buck Jun 1981 19 p refs 
Presented at the Pacific Div . Am Assoc for the Advan of Sci 
Ann Meeting. Richland. Wash. 15-18 Jun 1981 
(Contract DE-AC06-76RL-01830) 

(0E81-030100. PNL-SA-9411. CO N F-8 1 06 1 52- 1 ) Avail 
NTIS HC A02/MF AOl 

The history of the meteorological validation program (MVP) 
and Its unique features of the summarized data for candidate 
sites are described Available wind power for each site and the 
projected power for a MOD-2 turbine at each site is provided 


Wind power data are compared to data from the resource 
assessment program to locate areas of high wind energy potential 
in the contiguous United States. Alaska and Puerto Rico The 
effect of data recording techniques and averaging period of the 
data on Weibull distribution parameters are included DOE 

N82-10736|jl British Gas (^rp . Newcastle-upon-Tyne (England) 
Engineering Research Station 

MICROPROCESSOR APPUCATIONS FOR THE MONITOR- 
ING AND CONTROL OF GAS SUPPLIES 

R S Davidson and T M Sporton Nov 1980 11 p Presented 
at IMEKO/IFAC Symp on AppI of Microprocessors in Devices 
for Instrumentation and Automatic Control. London. 17-20 Nov 

1980 

(ERS-E-276) Avail NTIS HC A02/MF AOl 

The potential of the microprocessor to replace many 
established electromechanical and pneumatic systems and to solve 
problems which could be tackled previously only by main-frame 
comouters is discussed Applications already in use and ideas 
under development are detailed These include telemetry systems 
used for controlling and monitoring gas supplies, controlling the 
monitoring of a reversible liquid natural gas process for meeting 
peak demand on a seasonal basis, a system incorporating a 
microprocessor for gas holder monitoring and control, and a 
prototype microprocessor control system for gas distribution 
governors Author (ESA) 

N82-10938j^ Battelle Columbus Labs . Ohio 

THERMOPHYSICAL PROPERTIES OF COAL LIQUIDS 
Quarterly Technical Status Report, 1 Apr. - 30 Jun. 1981 
J W Droege. R Venkateswar. and S P Chauhan 1 7 Jul 

1981 40 p 

(Contract DE-AC22-79ET-14941) 

(DE81 -0279446. BMI-2086. QTSR-7) Avail NTIS 

HC A03/MF AOl 

The rheological properties of coarse coal which grind at 
relatively low temperature (450 Kl showed a substantially lower 
viscosity It IS also shown that coal and solvent from a plant 
give slurries of much higher viscosity than slurries from reference 
coal and solvent The same relationships are shown at higher 
temperatures The effect of solvent to coal ratio is also very 
great Differential scanning calorimetry give low reliability 
specific heat results and a probable heat effect at about 500 K 
IS shown DOE 

N82-10939||( Colorado School of Mines. Golden 

ENTHALPY MEASUREMENT OF COAL-OERIVED LIQUIDS 
Technical Progress Report. May - Jun. 1981 

A J Kidnsy and V F Yesavage 15 Jul 1981 14 p 

(Contract DE-AC22-81 PC-40787) 

(DE81-029481. DOE/PC-40787/ 1) Avail NTIS 

HC A02/MF AOl 

Enthalpy for coal derived liquids on the model compound 
quinoline was measured Compounds over the pressure and 
temperature and temperature regions encountered in liquification 
and processing systems were modeled Preliminary results are 
presented for the temperature region 186 to 7320 F along isobars 
of 75. 100. and 200 psia DOE 

N82-11144* National Aeronautics and Space Administration 
Pasadena Office. Calif 

FLUIDIZED BED COAL COMBUSTION REACTOR Patent 

Philip I Moynihan (JPL. California Inst of Technology. Pasadena) 
and Donald L Young, inventors (to NASA) (JPL. California Inst 
of Technology Pasadena) Issued 8 Sep 1981 7 p Filed 

15 Dec 1978 Supersedes N79-14388 (17 - 05. 0601) 
Sponsored by NASA 

(NASA-Case-NPO-14273-1 . US-Patent-4.287.838. 
US-Patent-Appl-SN-969759. US-Patent-Class- 1 10-234. 
US-Patent-Class- 1 10-255. U S- Patent- Class- 1 10-266. 
US-Patent-'class-l 10-245. US-Patent-Class-122-4D) Avail US 
Patent and Trademark Office CSCL 21 B 

A fluidized bed coal reactor includes a combination nozzle- 
injector ash-removal unit formed by a grid of closely spaced 
open channels, each containing a worm screw conveyor, which 
function as continuous ash removal troughs A pressurized air-coal 
mixture is introduced below the unit and is injected through the 
elongated nozzles formed by the spaces between the channels 
The ash build-up in the troughs protects the worm screw conveyors 
as does the cooling action of the injected mixture The ash 
layer and the pressure from the injectors support a fluidized 
flame combustion zone above the grid which heats water in 
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boiler tubes disposed within and/or above the combustion zone 
and/or within the walls of the reactor 

Official Gazette of the U S Patent and Trademark Office 

N82-11145*f Jet Propulsion Lab. California Inst of Tech. 
Pasadena 

COAL DESULFURIZATION BY LOW TEMPERATURE 
CHLORINOLYSIS. PHASE 3 Technical Report. 1 Mar. 
1980 - 1 Mar. 1981 

John Kalvinskas. Naresh Rohatgi. and John Ernest 1 Mar 1981 
170 p refs Sponsored by NASA 
(Contract DE-AI01-77ET- 12547) 

(NASA-CR-164957. JPL-Pub-81-82. DOE/ET-12547/1) Avail 
NTIS HC A08/MF A01 CSCL 07D 

Laboratory scale, bench scale batch reactor, and minipilot 
plant tests were conducted on 22 bituminous, subbituminous. 
and lignite coals Chemical pretreatment and post treatment of 
coals relative to the chlorination were tried as a means of 
enhancing desulfurization by the chlonnolysis process Elevated 
temperature (5(X)-700 C) hydrogen treatment of chlonnolysis- 
processed coal at atmospheric pressure was found to substantially 
increase coal desulfurization up to 90 percent Sulfur forms, 
proximate and ultimate analyses of the processed coal are included 
Minipilot plant operation indicates that the continuous flow reactor 
provides coal desulfurization results comparable to those obtained 
in the batch reactor Seven runs were conducted at coal feed 
rates of 1 5 to 8 8 kg per hour using water and methylchloroform 
solvents, gaseous chlorine feed or 3 to 314 SCFH at 21 to 
70 C. and atmospheric pressure for retention times of 20 to 
120 minutes Author 

N82-1 1 146*# Jet Propulsion Lab. California Inst of Tech. 
Pasadena 

ASSESSMENT OF ADVANCED COAL GASIFICATION 
PROCESSES 

John McCarthy, Joseph Ferrall. Thomas Charng. and John 
Houseman Jun 1981 200 p refs Sponsored in part by 

DOE and JPL 

(Contracts NAS7-100, DE AI21-77ET-13032. JPL PrO| 
5030-470) 

(NASA-CR-164949, JPL-Pub-81 -45, DOE/ET-13032/2) Avail 
NTIS HC A09/MF A01 CSCL 070 

A technical assessment of the following advanced coal 
gasification processes is presented high throughput gasification 
(HTG) process, single stage high mass flux (HMF) processes. 
(CS/R) hydrogasification process and the catalytic coal gasifica- 
tion (CCG) process Each process is evaluated for its potential 
to produce synthetic natural gas from a bituminous coal Key 
similarities, differences, strengths, weaknesses, and potential 
improvements to each process are identified The HTG and the 
HMF gasifiers share similarities with respect to short residence 
time (SRT). high throughput rate, slagging, and syngas as the 
initial raw product gas The CS/R hydrogasifier is also SRT, but 
IS nonslagging and produces a raw gas high in methane content 
The ' CCG gasifier is a long residence time, catalytic, fluidbed 
reactor producing all of the raw product methane in the 
gasifler S L 

N82-11148j(( Babcock and Wilcox Co . Alliance. Ohio Research 
and Development Div 

COMPUTATIONAL TOOLS FOR PU LVERIZED-COAL 
COMBUSTION Quarterly Report, Mar. - Jun. 1981 

W J Oberjohn. W Fiveland. D K Cornelius, J H Wang, and 
R J Schnipke Jul 1981 144 p refs 

(Contract DE-AC22-81 PC-40265) 

(DE81-028582, DOE/PC-40265/ 1 . QR-1) Avail NTIS 
HC A07/MF A01 

A computer code capable of modeling the major aspects of 
pulverized coal combustion was developed The combustion model 
(COMO) consists of a number relatively independent modules 
that represent the major processes involved in pulverized coal 
combustion Version one of COMO is used primarily to determine 
a satisfactory means of integrating the numerical models of the 
combustion processes into an overall combustion model Detailed 
task descriptiorts were prepared, literature searches conducted, 
and process models selected for version one The formulation 
and coding of the models was initiated and, in some cases, 
comparisons with data and other predictions were made Code 
development guidelines were prepared and reviewed The 
guidelines present the information required to allow process 
modules to be developed relatively independently, while providing 


for the subsequent integration of these modules into COMO 

DOE 

N82-11149jlf Battelle Pacific Northwest Labs. Richland. Wash 

TECHNIQUES FOR GEOTHERMAL UQUID SAMPLING AND 
ANALYSIS 

C H Kindle and E M Woodruff Jul 1981 102 p refs 

(Contract OE-AC06-76RL-01830) 

(DE81-030151, PNL-3801) Avail NTIS HC A06/MF A01 
A methodology was developed that is particularly suited to 
liquid-dominated resources and adaptable to a variety of situations 
It IS intended to be a base methodology upon which variations 
can be made to meet specific needs or situations The approach 
consists of recording flow conditions at the time of sampling, a 
specific msertable probe sampling system, a sample stabilization 
procedure, commercially available laboratory instruments, and 
data quality check procedures DOE 

N82-11151|jf Oak Ridge National Lab. Tenn Engineering 
Div 

TENNESSEE VALLEY AUTHORITY ATMOSPERIC FLUID- 
IZED-BED COMBUSTOR SIMULATION Interim Annual Report, 
1 Jan. - 31 Dec. 1980 

J W Wells. M H Culver (Georgia Inst of Technology), and R 
P Krishman Sep 1981 263 p refs 
(Contract W-7405-eng-26) 

(0E81-030262 ORNL/TM-7847) Avail NTIS 

HC A12/MF A01 

The development of a steady-state mathematical model with 
the capability of predicting trends in bed performance under 
various feed and operating conditions is discussed Three additional 
predictive subcodes were developed the S02 capture subcode, 
the NO/sub x/ emissions subcode, and the freeboard subcode 
The following subcodes were combined to form an overall 
simulation code of the AFBC bed (1) bubble growth subcode. 
(2) elutriation-attrition subcode. (3) coal combustion subcode. 
(4) S02 capture subcode and (5) NO/sub x/ emissions subcode 
An energy balance routine was added to the combined code 
The resulting overall bed simulation is capable of predicting how 
some of the important operating variables affect AFBC's 
performance The freeboard model was combined with the overall 
bed simulation and is currently being debugged DOE 

N82-11152# Illinois Univ at Chicago Circle. Chicago 
VERTICAL COMBUSTOR FOR REFUSE COMBUSTION 
Paul M Chung Jun 1981 64 p refs Prepared for Argonne 

National Lab, 111 
(Contract W-31 -109-eng-38) 

(DE81 -030002. ANL/CNSV-TM-80) Avail NTIS 

HC A04/MF A01 

A vertical combustor for refuse-particle combustion was 
analyzed for waste-to-energy recovery A one dimensional model 
was constructed that consisted of fuel particles, inert solid 
particles, and the gaseous mixture The gaseous mixture was 
divided further into six chemical species that are involved in 
combustion at temperatures below about 2000 F It was 
concluded that such combustors may be viable in the United 
States since US refuse contains large amounts of volatile matter 
Combuston of the relatively small char, however, may not be 
cost-effective m the present combustor where the fuel residence 
time IS on the order of 2 s for a combustor height of 20 to 
30 ft A computer solution was designed to optimized a given 
combustor system A simplified version of the solution was 
programmed for a TI-59 programmable hand calculator for field 
use DOE 

N82'11153# Stanford Univ . Calif Petroleum Research Inst 

ALGORITHM FOR COMPUTING IN-SITU COMBUSTION OIL 
RECOVERY PERFORMANCE 

Mohammad R Fassihi. Brian D Gobran. and Henry J Ramey, 
Jr Oct 1981 29 p refs 
(Contract DE-AC03-76ET- 1 2056) 

(DE81-030340, DOE/ET- 1 2056/25 SU-SUPRI-TR-25) Avail 
NTIS HC A03/MF A01 

An algorithm was developed to estimate the in-situ combus- 
tion performance in the field A calculator program was prepared 
using this algorithm The program is efficient, simple and accurate 
Given estimates of fuel concentration, air/fuel ratio, gas and oil 
saturations and injection rate, for each volume burned, oil recovery, 
air requirement, and time may be calculated DOE 
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N82-11154# Massachusetts Inst of Tech, Oak Ridge, Tenn 
School of Chemical Engineering Practice 

ALUMINUM RECOVERY FROM FLY ASH AND SHALE- 
RETORT WASTES 

J L Plawsky, R K Helling, and M E Tsui Jul 1981 72 p 

refs 

(Contract W-7405-eng-26) 

(DE81 -027675, ORNL/MIT-331) Avail NTIS 

HC A04/MF A01 

The sparge-crystallization step in a proposed process for 
aluminum recovery from fly ash was studied The effect of various 
feeds and HCI concentration on the solubility of six metal ions 
was investigated, and the yield and purity of the crystals obtained 
Significant improvements in data consistency were obtained over 
previous work on this system Multistage crystallization and 
washing will be necessary to achieve removal of K and Mg to 
meet product specification The replacement of ferric ion with 
ferrous ion produced an increase in Mg solubility, leading to the 
conclusion that more work is required with ferrous feeds and 
with multistage crystallizations Experiments with leachate from 
oil-shale-ietort residues produced 99 87% aluminum purity A 
predictive correlation proposed by Meissner was used to predict 
solubilities of pure and mixed salts in hydrochloric acid solutions 
Modification of the correlation's parameters yielded excellent 
agreement with theory for the AICI3-HCI system OOE 

N82-111S8{{I Polytechnic Inst of New York, Farmingdale 
Aerodynamics Labs 

ONE-DIMENSIONAL EQUILIBRIUM-CHEMISTRY FLOW 
MODEL FOR COAL COMBUSTORS 

P M Sforza, M Smorto, and W Peter May 1961 108 p 

refs 

(Contracts DE-AC01-78ET-1 1056, ET-78-C-01 -3084) 
(DE81-027622, DOE/ET-1 1056/T5, POLY-M/AE-81 -8) Avail 
NTIS HC A06/MF A01 

A quasi one dimensional steady flow analysis for high 
temperature coal combustors was developed Results for the 
case of global heat release based on fuel heating value were 
compared to those obtained with a finite rate chemical reaction 
combustor analysis and reasonable agreement between the two 
was demonstrated An existing chemical equilibrium computer 
code was then coupled to the one dimensional gas dynamic 
code to improve the accuracy of the required thermodynamic 
and chemical input data, the coupled code is called COMBUSTOR 
The second stage or a coal fired MHD combustor designed for 
large scale operation was modeled by means of the COMBUSTOR 
code for cases with and without heat transfer, and for varying 
amounts of potassium carbonate seed injection Results for 
combustor exit temperature, composition, velocity, and electrical 
conductivity from the model are shown to agree well with those 
obtained in the operational combustor DOE 

N82-11164jjl AeroChem Research l,abs , Inc , Princeton, N J 

SOOT FORMATION IN SYNFUELS Quarterly Report, 
1 Jan. - 31 Mar. 1981 

D B Olson Aug 1981 21 p refs Prepared in cooperation 

with the Pittsburgh Energy Technology Center, Pa 
(Contract DE-AC22-80PC-30304) 

(DE81-030273, DOE/PC-30304/2, QR-2) Avail NTIS 
HC A02/MF A01 

An experimental program is underway to study the effects 
of molecular structure, pressure, and temperature on soot 
production in laboratory flames of selected synfuel component 
hydrocarbons The objective of Task I is to measure the Threshold 
Sooting Index, flame temperature, and soot concentration for 
some 50 fuels in premixed and diffusion flames During this 
reporting period a new liquid metered fuel vaporizer was built 
and tested to replace a boiler-type fuel system that failed to 
perform adequately The three wavelength optical probe for 
measuring emission temperatures and soot concentrations was 
built and calibrated against a tungsten lamp Sampling probes 
for the mass spectrometer being used in Task II for flame structure 
analysis were tested this period The 900 stainless steel sampling 
probes failed due to overheating to 1200 probes were built 
(with thicker walls and a higher temperature steel alloy) A new 
electrostatic lens system to focus the flame ions into the mass 
filter was also built and installed in the apparatus Author 

N82-11166# Gulf Research and Development Co , Pittsburgh, 
Pa 

INVESTIGATION OF MECHANISMS OF HYDROGEN 


TRANSFER IN COAL HYDROGENATION Annual Progress 
Report. Feb. 1980 - Feb. 1981 

D C Cronauer. R I McNeil. D C Young, and R G Ruberto 

Jul 1981 72 p refs 

(Contract DE-AC22-80PC-30080) 

(DE81-030492. DOE/PC-30080/4) Avail NTIS 

HC A04/MF A01 

Hydrogen transfer experiments using Powhatan No 5 
bituminous coal (Pittsburgh Seam) and labeled solvents are 
complete The liquefaction runs with d4-tetrain were made at 
temperatures of 300 to 4500 C and at run times of 0. 10 and 
30 min. additional runs were made with d12-tetralin at 
400 and 4500 C Product samples were examined by (2)H-NMR 
to observe the site of deuterium transfer The relative distribution 
of deuterium was primarily influenced by reaction temperature 
and not run time in spite of a major change in the absolute 
amount of hydrogen transfer with run time Much of bituminous 
coal liquefaction occurs during the reactor heat-up time even 
though a low level of hydrogen transfer occurs Therefore, the 
subsequent hydrogen (deuterium) distribution is strongly influenced 
by up-grading type reactions that occur Hydrogen/deuterium 
exchange occurs to a sizable level at the severe conditions of 
coal liquefaction, this strongly affects the distribution of deuterium 
in the products This exchange is enhanced by the pressure of 
heavy aromatic species and by mineral matter and unconverted 
coal solids OOE 

N82-11166jJI Virginia Polytechnic Inst and State Univ, 
Blacksburg 

DEVELOPMENT AND APPLICATION OF ANALYTICAL 
TECHNIQUES TO CHEMISTRY OF DONOR SOLVENT 
LIQUEFACTION Quarterly Progress Report, Apr - Jun. 
1981 

H C Dorn and L T Taylor Aug 1981 19 p refs 

(Contract DE-AC22-80PC-30041) 

(DE81-029125. DOE/PC-30041/T6) Avail NTIS 

HC A02/MF A01 

On-line IC-(h-l) nmr analysis of coal recycle solvents is 
presented This technique is also complimented with a gas 
chromography-mass spectroscopic analysis of off-line LC 
fractions DOE 

N82-11187(j( Virginia Polytechnic Inst and State Univ , 
Blacksburg Dept of Chemistry 

DEVELOPMENT AND APPLICATION OF ANALYTICAL 
TECHNIQUES TO CHEMISTRY OF DONOR SOLVENT 
LIQUEFACTION Quarterly Progress Report, Jan. - Mar. 
1981 

H C Dorn and L T Taylor Jul 1981 20 p refs 
(Contract DE-AC22-80PC-30041) 

(DE81-025961. DOE/PC-30041/T5) Avail NTIS 

HC A02/MF A01 

The operation of modern superconducting magnet based 
spectrometers in the liquid chromatography-proton nuclear 
magnetic resonance spectroscopy (LC-(I)H) NMR mode is fairly 
simple In light of the considerable improvements made in this 
technique. LC-IDH NMR has shown itself to be quite useful in 
fuel analysis The limits of detection are now sufficiently low to 
be near that of the refractive index detector Improvements in 
resolution (both chromatographic and spectroscopic) have made 
speciation within a class possible The LC-(1)H NMR technique 
increases the convenience and reliability of determining the 
average degree of substitution Results are reported of runs made 
on a jet fuel and a model mixture which was prepared by mixing 
n-butylbenene m-xylene. tetralin. naphthalene, dodecane. 
isooctane. n-hexane. nonane, hexadecane and n-pentane DOE 

N82-11168jJI Air Products and Chemicals. Inc. Allentown. Pa 

CATALYST AND REACTOR DEVELOPMENT FOR A 
LIQUID-PHASE FISCHER-TROPSCH PROCESS Quarterly 
Technical Progress Report, 1 Jan. - 31 Mar. 1981 

J W Brockington, Paul N Dyer, Ronald Pierantozzi. Barry W 
Brian, and Jeffrey V Bauer Apr 1981 47 p refs 
(Contract DE-AC22-80PC-30021) 

(DE81-028209, DOE/PC-30021/T4) Avail NTIS 

HC A03/MF A01 

The computerized literature search of Fischer-Tropsch 
literature was continued, refinements in analytical procedures were 
implemented, the first 300 mL slurry reactor was completed, 
and catalyst screening tests were begun in the 15 mL gas-phase 
tubular reactor Two of ten modified conventional slurry catalysts 
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were prepared Two batches of one of these catalysts, representing 
different pretreatment procedures, and a baseline Fischer-Tropsch 
catalyst were tested in the gas phase reactor Eight metal 
cluster catalysts were screened in a gas phase reactor Construe* 
tion of the cold flow reactor simulator was completed and initial 
experiments begun The persistant foaming problem associated 
with the use of kerosene as a cold flow liquid was overcome 
by using a C (9)*C1 1 isoparaffin mixture instead of kerosene 

DOE 

N82-11169/i/ Argonne National Lab. Ill Fossil Energy Program 
Dept 

MATERIALS TECHNOLOGY FOR COAL-CONVERSION 
PROCESSES Progress Report, Jan. * Mar. 1981 

W A Ellingson Jun 1981 47 p refs 
(Contract W-31-109-eng-38) 

(DE81 -028474. ANL-81-30) Avail NTIS HC A03/MF A01 
Microprobe studies of reaction layers on refractories exposed 
to a high (20 wt percent) iron oxide acidic coal slag suggest 
that the amount of iron oxide in the reaction layer immediately 
adjacent to the slag increases significantly as the chromia content 
in the refractory increases Waveguides were installed at the 
SRC pilot plant to monitor erosive wear Installation of the 
ANL-designed erosion scanner at the Exxon Coal Liquefaction 
Pilot Plant was completed Nondestructive tests of the HYGAS 
high-pressure cyclone separator showed that the cyclone internal 
cone has eroded through in some areas Evaluation of wear of 
the METC tar-separator cyclones and solids-separator cyclone 
continued the addition of B4C hardfacing has reduced the wear 
rate in one of the tar cyclones Preliminary tests were conducted 
on the capability of an electromagnetic acoustic transducers to 
measure wall thickness Work on passive acoustic methods to 
detect leaks in block valves continued Work continued to evaluate 
the effect of combustion gas stoichiometry and deposits on the 
corrosion behavior of air and steam heat-exchanger tubes Results 
indicate that high-chromium alloys such as Type 310 stainless 
steel exhibit a protective Cr oxide layer m the absence of a 
deposit DOE 

N82-11224*# Lockheed-California Co. Burbank 

EXPERIMENTAL STUDY OF FUEL HEATING AT LOW 
TEMPERATURES IN A^WING TANK MODEL, VOLUME 1 
Final Report 

Francis J Stockemer Aug 1981 75 p refs 
(Contract NAS3-21977) 

(NASA-CR-1 65391. LR-29935-VoM) Avail NTIS 

HC A04/MF A01 CSCL-21D 

Scale model fuel heating systems for use with aviation 
hydrocarbon fuel at low temperatures were investigated The 
effectiveness of the heating systems in providing flowability and 
pumpability at extreme low temperature when some freezing of 
the fuel would otherwise occur is evaluated The test tank 
simulated a section of an outer wing tank, and was chilled on 
the upper and lower surfaces Turbine engine lubricating oil was 
heated, and recirculating fuel transferred the heat Fuels included 
a commercial Jet A. an intermediate freeze point distillate, a 
higher freeze point distillate blended according to Experimental 
Referee Broadened Specification guidelines, and a higher freeze 
point paraffinic distillate used in a preceding investigation Each 
fuel was chilled to selected temperature to evaluate unpumpable 
solid formation (holdup) Tests simulating extreme cold weather 
flight, without heating, provided baseline fuel holdup data Heating 
and recirculating fuel increased bulk temperature significantly, it 
had a relativley small effect on temperature near the bottom of 
the tank Methods which increased penetration of heated fuel 
into the lower boundary layer improved the capability for reducing 
holdup S L 

N82-11228j$( Air Force Wright Aeronautical Labs, Wright- 

Patterson AFB. Ohio Fuels and Lubrication Div 

JET FUEL LOCKS TO SHALE OIL; THE 1980 TECHNOLOGY 

REVIEW 

Herbert R Lander May 1981 156 p refs Proceedings of 

Conf held at Cincinnatti. 19-20 Nov 1980 
(AF Proj 2480) 

(A0-A104414. AFWAL-TR-81-2063) Avail NTIS 

HC A08/MF AOl CSCL 11/4 

The progress of several Air Force shale oil related programs 
IS reported Three shale oil processing studies evaluating the 
yield, cost, and quality of JP-4 and JP-8 turbine fuel produced 
from whole crude shale oil are discussed Details of a fourth 
program that produced 1 1.300 gallons of specification JP-4 from 


Geokinetics shale oil are reported Some of this jet fuel was 
tested in Air Force Fuel Mainburner/Turbine Effects Programs 
and was shown to behave very similar to petroleum derived 
JP-4 An additional study concentrated on developing hydrotreat- 
ing catalysts that would more efficiently convert shale oil into 
aviation turbine fuel Author (GRA) 

Naval Ship Research and Development Center, 
Annapolis. Md - Ship Materials Engineering Dept 

OUTGASSING OF TWO SYNTHETIC FUELS Final Report 

Peter Oemas Sep 1981 25 p refs 
(ZF43451001) 

(AD-A104580, DTNSRDC/SME-80/46) Avail NTIS 
HC A02/MF AOl CSCL 21/4 

The outgassing characteristics of two synthetic fuels proposed 
for Navy use were investigated to determine whether potentially 
toxic gases could be released into ships' atmospheres The 
synthetic fuels studied were (II shale diesel fuel W-375 prepared 
to conform to MIL-F-16884G and (2) shale let fuel W-383 
prepared to conform to MIL-T-5624K These outgassing 
characteristics of the synthetic fuels were compared to the 
outgassing characteristics of a conventional petroleum fuel 
conforming to MIL-16884G obtained from USS PONCE (LPD 
15) Single samples of each fuel were sequentially exposed to 
temperatures of 50. 150, and 250 C for 3 hours at each 
temperature, and the types and amounts of the outgassed products 
were determined Carbon monoxide, hydrocarbons, aldehydes, 
nitrogen oxides, and sulfur dioxide were outgassed Of these, 
only the amount of carbon monoxide produced by diesel fuel 
W-375 and the amount of aldehydes produced by the conventional 
diesel fuel were relatively significant since each exceeded the 
Threshold Limit Value for these constituents by a factor of about 
13 Some decomposition was evidenced when fuel W-375 was 
heated up to 245 C It is r ecommen ded that similar studies be 
performed with more types of synthetic fuels as these develop 
and become available in order to establish a better comparison 
of outgassing between these fuels and the conventional fuels 

Author (GRA) 

N82-11235I Agri Stills of America. Springfield. Ill 

DEVELOPMENT OF A SMALL-SCALE COMMERCIAL 
ALCOHOL OEHYDRATION 190 TO 200 PROOF Final 
Report 

1981 5 p refs 

(Contract DE-FG02-81AF-92005) 

(DE81-030158. DOE/AF-92005/T1) Avail NTIS 

HC A02/MF AOl 

A small scale farm sized commercial unit to produce anhydrous 
200 proof ethanol from 190 proof source of locally produced 
grain alcohol (ETOH) was investigated The approach is to 
investigate a low pressure process to efficiently separate water 
from 190 proof alcohol, with and without the use of a third 
component to break the azeotrope of water and alcohol formed 
during atmospheric conditions Results from this experiment show 
that a vacuum shell is not sufficient in design to effect wet 
alcohol to the anhydrous state DOE 

Cincinnati Univ . Ohio Dept of Chemistry 

COAL HYDROGENATION VIA BONDING OF METALUC 
COMPOUNDS TO COAL PART 1. SOLUBIUZATION OF 
ILLINOIS BITUMINOUS COAL - THE CRITICAL IMPOR- 
TANCE OF METHYLENE GROUP CLEAVAGE. PART 2 Final 
Report 

Milton Orchin 1981 23 p refs 
(Contracts DE-AS01-76ET-10517, EF-76-01-2308-101 
(DE81-027562. D0E/ET-10517/T1) Avail NTIS 

HC A02/MF AOl 

Data for the hydrogenation of Elkhorn coal at 390 C with 
the initial pressure of 13 8 MPa hydrogen and with various 
catalysts (stannous chloride and complexes of cobalt and tin), 
and solvents (decalin and tetralin) are presented in tabular form 
and results are discussed Model compounds of coal, polysty- 
rene beads were tin-bonded and tin-impregnated. then hydrogen- 
ated under various temperatures, pressures, and with either decalin 
or tetralin Results show both hydrogen and the tin catalyst are 
necessary for liquefaction at 390 C. and under comparable 
conditions, bonded tin gave greater liquefaction than impregnated 
tin but with considerably greater hydrogen consumption In the 
coal solubilization study, solubilization by hydroliquefaction and 
by chemical reduction with potassium in tetrahydrofuran seems 
to indicate that initial degradation of coal by both techniques 
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proceeds by ether cleavage and that further degradation is 
achieved m both cases by methylene bridge attack The nuclear 
magnetic resonance studies on hydroliquefaction products indicate 
that Illinois bituminous coal is structurally quiet homogeneous. 

DOE 

N82-11237j|l Northern Resources. Inc . Billings. Mont 

FEASIBIUTY AND ECONOMIC STUDY OF MEOlUM-BTU 
COAL GAS BLENDED WITH HIQH-BTU BY PRODUCT GAS 
AS AN INDUSTRIAL ENERGY SOURCE AT BILUNGS. 
MONTANA 

May 1981 23 p 

(Contract DE-FG01-79RA-20219) 

(DE81-025166. DOE/FE-20219/1) Avail NTIS 

HC A02/MF A01 

The technical and economic feasibility of blending a medium 
Btu gas (CMG) produced from coal by the Winkler fluidized bed 
gasification process with excess refinery fuel gas to be used as 
an industrial fuel in Billings. Montana is assessed The background 
of the project, the site selection process, the conceptual design 
of the process and supporting facilities, the retrofit requirements 
and other costs associated with burning the MBG. the environmen- 
tal and permitting aspects of the project, the cost estimates 
and economic considerations, the contract provisions for MBG 
buy/sell agreements, the government's role in supporting the 
project and the market potential for the project in Billings and 
similar projects in other markets are discussed It is concluded 
that the project is technically feasible and economically viable 
today although parity with conventional fuels will not occur until 
1985 DOE 

N82-11238# AmeriGas. Inc . Valley Forge. Pa 

CONCEPTUAL DESIGN FOR A MULTI USER MEDIUM BTU 
COAL GASIFICATION COMPLEX. VOLUME 1 : EXECU'DVE 
SUMMARY 

Sep 1980 106 p 
(Contract6E-FG01-80RA-50135) 

IDE81-027139. OOE/FE-50135/2) Avail NTIS 

HC A06/MF A01 

On the basis of fuel requirements, a gasifier to produce 
immediate Btu gas (250 Btu/SCF) at a scale of 8 3 million. 
Btu/day was designed The basic conclusion, based upon the 
S6 45/MM Btu required selling price of IFG for this project, 
was that the facility, as designed, does not present a viable 
business opportunity Still existing are the customer's need for 
long term, stable supplies of clean energy with high fuel utilization 
load factors The failure to produce a viable business opportuni- 
ty does not condemn the process or the project Even at 
S6 45/MM Btu. the economic attractiveness of the project was 
not so poor as originally perceived When the recent volatile 
energy price variations are coupled with current rates of inflation 
and proposed deregulation of natural gas. the long-term 
attractiveness of IFG is visible The hurdle here is convincing 
management that the risks of accepting a higher, yet secure 
cost of energy now is more than off-set by future savings 
Various financial incentives are considered DOE 

N82-11240)jl New York State Energy Research and Development 
Authority. New York 

LOW/MEDIUM-BTU COAL-GASIFICATION ASSESSMENT 
PROGRAM FOR SPECIFIC SITES OF TWO NEW YORK 
UTIUTIES 

Dec 1980 377 p 

(Contract DE-FG01-79RA-20223) 

(DE81-025518. DOE/RA-20223/T1) Avail NTIS 

HC A17/MF A01 

The technical and economic aspects of coal gasification to 
supply low or medium 8tu gas to two power plant boilers are 
investigated Coals from different regions of the country were 
investigated in terms of their availability, mode of transportation 
and delivered cost to each power plant site The effects of burning 
low and medium Btu gas in the selected power plant boilers on 
efficiency, rating and cost of modifications are also examined 
Both plants meet the federal, state and local environmental 
requirements for air quality, wastewater liquid disposal, and ground 
level disposal of byproduct solids of the synthetic gas alternative 
result in bus bar cost savings on a yearly basis within a few 
years of start up because the cost of gas is assumed to escalate 
at a lower rate than that of fuel oil. approximately 4 to 5% 

DOE 

N82-11242|jl Gulf Science and Technology Co. Pittsburgh. Pa 
Chemical and Minerals Diy. 


EFFECTS OF COMPONENTS OF SYNFUELS ON SOOT 
FORMATION Quarterly Technical Progress Rejzort. 1 Apr. - 
30 Jun. 1981 

J E Haebig and P M Goldberg Aug 1981 16 p refs 

(Contract DE-AC22-80PC-30307) 

(DE81-027961. DOE/PC-30307/3. Gulf-627RM073. QTPR-3) 
Avail NTIS HC A02/MF ADI 

The development of an experimental system for the study 
of the relationships between the rafe and amount of soot formation 
in the combustion of coal denved synfuels and the chemical 
composition and molecular constituents of those fuels was 
completed A burner and pressure vessel were fabricated and 
assembled along with a flow control panel for seven gas streams 
The optical components for laser light scattering were used 
Future experimental features were identified Data on coal liquid 
properties and composition are discussed DOE 

N82-11243|jl Minnesota Gas Co . Minneapolis 

PEAT BIOGASIFICATION DEVELOPMENT PROGRAM 

Cambridge. Mass Dynatech R/D Co 21 Apr 1981 240 p 
refs 

(Contract DE-AC01-79ET-14696. Dynatech Proj MGC-2) 
(DE81-028299. DOE/ET-14696/T6. Dynatech-21 1 5) Avail 
NTIS HCA11/MFA01 

The advantage of the biogasification method is it can use 
the peat in a high moisture state, thereby eliminating the need 
to provide energy for drying peat A preliminary investigation 
(Appendix B) of the peat biogasification process (funded by 
Minnesota Gas Company) Showed potential technical and 
economic feasibility of the process, sufficient to cany out the 
present program Based on the results of the present program 
the solubilization, oxidation, and digestion steps have been defined 
sufficiently to lead to a more reliable process design and 
preliminary estimate of the fuel gas production costs This present 
program was initiated to develop an experimental data base for 
the solubilization, oxidation, and fermentation reactions, and to 
use this data base to develop a conceptual preliminary process 
design and thus enable a preliminary estimation of the economics 
(capital and operating costs and unit gas costs) for process DOE 

N82-1 1244# Argonne National Lab . Ill Energy and Environmen- 
tal Systems Div 

ADVANCED SYSTEM EXPERIMENTAL FACILITY: SOUD 

WASTE TO METHANE GAS. BACKGROUND AND 
PROCESS DESCRIPTION 

R Isaacson and J Pfeiffer Mar 1981 15 p refs 
(Contract W-31-109-eng-38) > 

(DE81 -030198. ANL/CNSV-22) Avail • NTIS 

HC A02/MF AOl 

The Refuse Conversion to Methane Facility in Pompano Beach. 
Florida, a 100-ton/day experimental 'plant to convert municipal 
solid waste (MSW) to methane for fuel was designed to assess 
the technical merit of anaerobic digestion of the MSW process 
Approximately 40 ton/day of volatile solids are fed to the 
digesters, of this, about 25 ton/day will be converted to gases 
For each pound of volatile solids destroyed. 6 6 std cu ft of 
methane gas and 6 6 std cu ft of C02 will be produced Thus, 
the plant will yield approximately 330.000 std cu ft/day each 
of methane and C02 The most important process variables are 
to be tested allowing judgments to be made on scale up 
considerations DOE 

N82-11246# Battelle Pacific Northwest Labs . Richland. Wash 

PRODUCTION AND UTIUZATION OF METHANE FROM 
ANAEROBIC SLUDGE DIGESTION IN U S. WASTEWATER- 
TREATMENT PLANTS 

Jul 1981 109 p refs 
(Contract DE-AC01-76CS-20300) 

(DE81 -029958. DOE/CS-20300/3) Avail NTIS 

HC A06/MF AOl 

Three generic onsite uses were selected for energy and cost 
accounting analysis heat generation, mechanical energy genera- 
tion. and electrical energy generation Of the gas utilization 
methods analyzed, the most energy efficient and cost effective 
was found to be the direct production of mechanical energy to 
drive aerators and pumps Between 50 and 80 percent of the 
mechanical energy required for wastewater treatment can be 
provided by digester gas In addition, waste heat can be recovered 
from the engines to aid in heating the digesters and buildings 
Total energy costs for the mechanical energy generation scheme 
averaged around $30/ million gallons treated, compared to 
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$34/ million gallons and $45/ million gallons for the electrical 
energy generation and heat generation schemes, respectively 

DOE 

N82-11248j|l California Univ.. Livermore Lawrence Livermore 
Lab 

CONTROLLED RETRACTING INJECTION POINT (CRIP) 
SYSTEM: A MODIFIEO-STREAM METHOD FOR IN SITU 
COAL GASIFICATION 

R W Hill and M J Shannon 15 Apr 1981 10 p refs 

Presented at the 7th Underground Coal Conversion Symp . Fallen 
Leaf Lake. Calif. 8-11 Sep 1981 
(Contract W-7405-eng-48) 

(DE81-026477. UCRL-85852. CONF-8 10923-2) Avail NTIS 
HC A02/MF A01 

The principle of moving the injection point (where the 
combustion-supporting air or oxygen from the surface is fed 
into the coal seam) to new areas of unburned coal as the burn 
progresses in coal gasification is investigated The controlled 
retracting injection joint or CRIP system is designed to keep the 
injection point on the bottom of the coal seam and to move it 
backwards away from the collapse zone into fresh, solid coal 
The pnnciple of controlled retraction allows the operator to choose 
the optimum time and distance to move the injection point, and 
consequently the burn zone, to get the best possible performance 
from the gasifier Although this system will work with coal 
seams of any thickness, it is particularly well suited to thick 
coal seams where the cavity grows by coal collapse as well as 
combustion Placement of the production channel at the top of 
the seam, above the injection well ensures isolation from the 
effects of collapse and reduces the risk of plugging the production 
well DOE 

N82-11251j(l Department of Energy. Morgantown. W Va Energy 
Technology Center 

ATMOSPHERIC FLUIDIZEO-BED PROJECTS TECHNOLOGY 
OVERVIEW 

Feb 1981 66 p refs 

(DE81-027143. DOE/METC-SP-108) Avail NTIS 

HC A04/MF A01 

The methodology by which DOE-funded projects achieved 
program goals and objectives is examined The status of the 
technology is reviewed, and areas where further development or 
research '< rpomred and oroiecf' '"►’ere this is being addressed 
are identified Current program issues include feed systems, heat 
transfer, recycle, air-distributor grid design, ignition characteristics, 
output control, particulate emissions, reliability, and fuel flexibil- 
ity DOE 

N82-112S3jjl Department of Energy, Morgantown, W Va Energy 
Research Center 

SURFACE COAL GASIFICATION 

Oct 1980 48 p refs 

(DE81-030183. DOE/METC-SP-1 10) Avail NTIS 

HC A03/MF A01 

The successful commercial application of surface gasification 
of coal could enable the United States to use from its vast 
deposits of coal to produce a wide variety of energy products 
and chemical feedstocks The technology base is well developed 
and extremely flexible for converting coal into alternate products 
suitable for the demands of a broad and heterogeneous market 
and a wide array of users/owners To meet the defined program 
objectives, several pilot plant and process-development operations 
are being conducted Four of these operations are described 
(1) combustion engineering low-Btu entrained-bed gasifier. 
12) bi-gas high-Btu entrained-bed gasifier; (3) ash-agglomerating 
fluid-bed gasifier, and (4) the short- residence time high-6tu 
hydrogasifier Gasification technology-crosscut conclusions and 
results of technical problems and issues common to the four 
pilot plants are discussed DOE 

N82-112B4j{l Department of Energy. Morgantown. W Va. 

ADVANCED-GASIFICATION PROCESSES 

Dec 1980 66 p refs 

(DE81-030184. DOE/METC-SP-183) Avail. NTIS 

HC A04/MF A01 

An analysis of the needs for commercial gasification reveals 
the following pnncipal categones of information gaps that can 
be filled by programs already in progress or those readily initiated 
The gaps are technology base need required for successful 
commercialization of both currently available and advanced- 
gasification processes. The needs are defined further in Table 


2-1. which shows the current status of the technology data 
base The need areas are classified as follows Coal Preparation/ 
Feeding/Fins Management. Reactor Design/ Performance. Gas 
Qeaning/Cooling. Acid Gas Reifioval/Gas Shift and Conversion 
Data Base on State-of-the-Art and Advaced Technologies. 
Components/ Materials/ Instrument Development. Health/ 
Environmental/ Safety, and General It is anbcipated that solutions 
to many of the problems associated with the demonstration plants, 
the alternative fuel plants, and the Synthetic Fuel Corporation 
endeavors will not be available during the design and construction 
phases However, during the ooerating and optimization phases 
of most of these projects prior to commercialization, where 
additional will have provided the additional data base needed to 
correct deficiencies and/or to advance the state of the art DOE 

N82-11268j(l Battelle Pacific Northwest Ubs . Richland. Wash 
Biomass Program Office 

TRANSPORTATION FUELS FROM SYNTHETIC GAS 

E G. Baker and R Cuello Aug 1981 25 p refs 
(Contract DE-AC06-76RL-01830) 

(OE81-029614. PNL-3951) Avail NTIS HC A02/MF A01 
Twenty-five expenmental Fischer-Tropsch synthesis runs were 
made with 14 different catalysts or combinations of catalysts 
using a Berty reactor system Two catalysts showed increased 
selectivity to transportation fuels compared to typical Fischer- 
Tropsch catalysts With a catalyst consisting of 5 wt percent 
rumenium impregnated on a Y zeolite (run number 24), 63 to 
70 wt percent of the hydrocarbon product was in the gasoline 
boiling range Using a 0 5 wt percent ruthenium on alumina 
catalyst (tun number 22). 64 to 78 wt percent of the hydrocarbon 
product was in the diesel fuel boiling range Not enough sample 
was produced to determine the octane number of the gasoline 
from run number 24. but it is probably somewhat better than 
typical Fischer-Tropsch gasoline (approx 50) and less than 
unleaded gasoline (approx 88) The diesel fuel produced in run 
number 22 consisted of mostly straight chained paraffins and 
should be an excellent transportation fuel without further refining 
The yield of transportq,tion fuels from biomass via gasification 
and the Fischer-Tropsch synthesis with the ruthenium catalysts 
IS somewhat less, on a Btu basis, than methanol (via gasification) 
and wood oil (PERC and LBL processes) yields from biomass 

DOE 

N82'11269j(l Utah Univ . Salt Lake City Dept of Mining 
and Fuels Engineering 

CHEMISTRY AND CATALYSIS OF COAL LIQUEFACTION: 
CATALYTIC AND THERMAL UPGRADING OF COAL UQUIO 
AND HYDROGENATION OF CO TO PRODUCE FUELS 
Quarterly Progress Report, Oct. - Dec. 1979 

W H Wiser Aug 1980 73 p refs 
(Contract DE-AC01-79ET-14700) 

(DOE/ET-14700/1) Avail NTIS HC A04/MF A01 

Studies of the chemistry and catalysis of coal hydrogenation 
have been initiated with the construction of a flow reactor for 
extraction of coal and the development of analytical techniques 
Work was initiated on the design of a rotor for (13)C nuclear 
magnetic resonance of solid coal and extracted coal Studies on 
momentum, heat and mass transfer in a fluidized bed simulated 
conditions for coal hydrogenation and were used to investigate 
effects of particle size and solids loading The catalytic upgrading 
of coal-derived liquids is investigated by studies of the catalytic 
denitrogenation, desulfurization, deoxygenation and cracking of 
model compounds Aging of Co- Mo catalysts was found to reduce 
the nuiTibei of active sites but not the nature of the sites A 
Raney catalyst is being developed for the hydrogenation of carbon 
monoxide Temperature programmed desorption was used to study 
the properties of an iron manganese oxide catalyst previously 
shown to give high yields of C2-C10 hydrocarbons DOE 

N82-1126(^ Utah Univ. Salt Lake City Dept of Mining 
and Fuels Engineering 

CHEMISTRY AND CATALYSIS OF COAL LIQUEFACTION: 
CATALYTIC AND THERMAL UPGRADING OF COAL LIQUID 
AND HYDROGENATION OF CO TO PRODUCE FUELS 
Quarteifv Progress Report, Jan. - Mar. 1980 

Wendell H Wiser Aug 1980 70 p refs 
(Contract DE-AC22-70ET- 14700) 

(DOE/ET-14700/2) Avail NTIS HC A04/MF A01 

Analysis of a group of coal liquids produced by catalytic 
hydrogenation of Utah coals with ZnQ2 catalyst was begun 
Carbon- 1 3 nuclear magnetic resonance and liquid chromatography 
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techniques will be used to correlate chemical properties with 
hydrogenation reactivity Equipment previously used for downflow 
measurements of heat and momentum transfer in a gas-coal 
suspension was modified for upffow measurements The catalytic 
hydrodeoxygenation of methyl benzoate has been studied to 
elucidate the reactions of ester during upgrading of coal-derived 
liquids The kinetics of hydrogenation of phenanthrene have also 
been determined The catalytic cracking mechanism of octahy- 
droanthracene is reported in detail Studies of the hydrodesulfuriz- 
ation of thiophene indicate that some thiophene is strongly 
adsorbed a$ a hydrogen-deficient polymer on cobalt-molybdate 
catalyst Part of the polymer can be desorbed as thiophene by 
hydrogenation Poisoning of the catalyst inhibits the hydrosulfuriza- 
tion activity to a greater degree than the hydrogenation activity 
Iron-manganese catalysts for carbon monoxide hydrogenation is 
studied to determine the role of iron carbide formation on 
selectivity Pure iron catalyst forms a Hagg iron carbide phase 
unde reaction conditions DOE 

N82-11261j^ COECORP. Mountain View. Calif 

WORKSHOP PROCEEDINGS: COMBUSTION TURBINE 

RESIDUAL DIL 

May 1981 291 p Workshop held at Atlanta. 17-18 Jul 1980 
Sponsored by EPRI 

(EPRI-WS-80-132. CONF-8007109) Avail NTIS 

HC A13/MF A01 

Technology developed for the reliable and efficient operation 
of gas turbines using heavy fuel oils or alternative to petroleum 
distillates is described Topics covered include combustion system 
design, turbine gas path design, corrosion resistant materials, 
turbine deposits, fuel treatment, fuel processing, and additives 
Turbine operating conditions and performance are also dis- 
cussed A R H 

N82-11267|^ California Univ . Livermore Lawrence Livermore 
Ub 

LLNL underground COAL GASIFICATION PROJECT 
Quarterly Progress Report, Jan. - Mar. 1981 

D U OIness. ed and Wallace Qements. ed 27 Apr 1981 
42 p refs 

(Contract W-740S-eng-48) 

(0E81-030634. UCRL-50026-81-1) Avail NTIS 

HC A02/MF A01 

Laboratory studies of forward gasification through drilled holes 
in small blocks of coal, approximately 1 foot on a side were 
conducted Such studies give insight into cavity growth mechan- 
isms and particulate production However, because of the small 
dimensions involved, the information these tests provide is 
necessarily limited to aspects of cavity growth at very early 
times The preliminary process design of the Tono No 1 field 
experiment m Washington was completed The experimental plan 
and operational strategy was developed to ensure that the miection 
point remains near the bottom of the coal seam and that the 
experiment continues at least until a period of stable operation 
IS reached and sustained for a time A mathematical model for 
the small coal block experiments in order to further our 
understanding of the physical and chemical processes governing 
the burning of the coal and the growth of the cavity within the 
block IS being developed Groundwater samples from wells located 
at distances of a few feet to several hundred feet from the 
gasification cavities were collected before, during, and after each 
of the Hoe Creek tests The analysis of the groundwater 
contamination data pertinent to the Hoe Creek No 3 test was 
completed DOE 

N82-11269|(l Water Resources Council. Washington. DC 

COAL UQUEFACTION DEMONSTRATION PLANT NEAR 
MORGANTOWN. WEST VIRGINIA: WATER ASSESSMENT 
REPORT SECTION 13(bl Final Report 

Nov 1980 40 p refs Prepared in cooperation Ohio River 

Basin Commission 

(PB81-216095) Avail NTIS HC A03/MF A01 CSCL OSH 
Water requirements and water supply availability were 
assessed for a proposed coal liquefaction demonstration project 
at Fort Martin near Morganown. WV A policy for consumptive 
use makeup and the impact on other offstream uses, navigation, 
and water quality are also examined GRA 

NS2-11271|jl TRW. Inc. McLean. Va Energy Engineering 
Div 

GAS RECOVERY FROM COAL DEPOSITS Final Report 


A A Lee. C R Skillern. and 0 R Watkins Jan 1981 113 p 

refs 

(Contract GRI-501 1-321-0101) 

(PB81-222291. GRI-80/0033) Avail NTIS 

HC A06/MF A01 CSCL 081 

The production potential of coalbeds at depth below 
2500 feet was assessed and the effectiveness of hydraulic 
fracturing in deep coalbeds was determined Two deep tests 
were performed, one in the Greater Green River Area and one 
in the Piceance 8asin. both in Colorado GRA 

N82-11397*# National Aeronautics and Space Administration 
Lewis Research Center. Qeveland. Ohio 

LEWIS RESEARCH CENTER'S COAL-FIRED. PRESSURIZED. 
FLUIDIZED-BED REACTOR TEST FACIUTY 

John A Kobak and R James Rollbuhler Oct 1981 35 p 

refs 

INASA-TM-81616. E-621) Avail NTIS HC A03/MF A01 CSCL 
20D 

A 200-kilowatt-thermal, pressurized, fluidized-bed (PFB) 
reactor, research test facility was designed, constructed, and 
operated as part of a NASA-funded project to assess and evaluate 
the effect of PFB hot-gas effluent on aircraft turbine engine 
materials that might have applications in stationary-power-plant 
turbogenerators Some of the techniques and components 
developed for this PFB system are described One of the more 
important items was the development of a two-in-one. gas-solids 
separator that removed 95 -f percent of the solids m 1600 F to 
19(X> F gases Another was a coal and sorbent feed and 
mixing system for injecting the fuel into the pressurized combustor 
Also important were the controls and data-acquisition systems 
that enabled one person to operate the entire facility The solid, 
liquid, and gas sub-systems all had problems that were solved 
over the 2-year operating time of the facility, which culminated 
in a 400-hour, hot-gas. turbine test A R H 

NS2-11404j|l Denver Research Inst . Colo 

TWO-PHASE FLOW IN GEOTHERMAL ENERGY SOURCES 
Final Technical Report 

Jul 1981 240 p refs Prepared jointly with (^ury and Associates. 
Lakewood. Colo and Houston Univ 
(Contract De-AC02-76ET-28369) 

(DE81-029037. D0E/ET-28359/T1) Avail NTIS 

He A11/MF A01 

A geothermal well consisting of single and two-phase flow 
sections'was modeled in order to explore the variables important 
to the process For this purpose a computer program was 
developed in a versatile form in order to be able to incorporate 
a variety of two phase flow void fraction and friction correlations 
A parameteric study indicated that the most significant vari- 
ables controlling the production rate are hydrostatic pressure 
drop or void fraction in the two-phase mixture and heat transfer 
from the wellbore to the surrounding earth Downhole instrumenta- 
tion was developed and applied in two flowing wells to provide 
experimental data for the computer program The wells (East 
Mesa 8-1. and a private well) behaved differently Well 8-1 did 
not flash and numerous shakedown problems in the probe were 
encountered The private well did flash and the instrumentation 
detected the onset of flashing A Users Manual was developed 
and presented in a workshop held in conjunction with the 
Geothermal Resources Council DOE 

N82-11405j|l Oak Ridge National Lab . Tenn Energy Oiv 

CYCLE AND PERFORMANCE ANALYSIS OF ABSORPTION 
HEAT PUMPS FOR WASTE HEAT UTIUZATION 

Horacio Perez-Bianco and Gershon Grossman Sep 1981 56 p 
refs 

(Contract W-7405-eng-26) 

(DE81 -030705. ORNL/TM-7852) Avail NTIS 

HC A04/MF A01 

A heat pump was designed to upgrade low-temperature waste 
heat by boosting its temperature typically from 600 C (1400 F) 
to 1200 C (2500 F) The system uses part of the low-temperature 
heat as its energy source and does not need outside power, 
except for running small auxiliary equipment The heat pump 
employs a desorber/evaporator combination in which some hot 
water from the heat source is evaporated and the vapor is absorbed 
in a concentrated absorbent solution The heat of absorption 
selves to raise the temjierature of the rest of the hot water 
stream Two stages of the system are used in series to provide 
the desired temperature boost Both are served by one desorber 
which uses part of the waste heat to concentrate the solution 
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Both open- and closed-cycle regeneration of the solution was 
studied The operation of the system is described and its 
performance crrtena defined Results of a computer study show 
the vanation in performance with different design variables Two 
working matenals. LiBr-water and UQ-water, are considered 

DOE 

N82-11474j|l California Unh/ . Berkeley Lawrence Berkeley 
Lab 

NOVEL DESIGN OF PRESSURE VESSELS AND THERMAL 
SHIELDS IN COAL GASIFIERS 

B W Loo Jun 1981 lip refs Presented at the Symp on 
Instr and Control for Fossil Energy Processes. San Francisco. 
7-10 Jun 1981 
(Contract W-7405-eng-48) 

(0E81-025828. LBL-12807) Avail NTIS HC A02/MF A01 
Two outstanding problems in commercial sized coal gasifiers, 
namely, detecting and locating any deterioration in the refractory 
thermal barrier and the construction of a safe pressure vessel 
utilizing advanced carbon fiber composite technology are 
described Design considerations are given for a typical gasifier 
some 30 feet in diameter by 150 feet tall with a maximum 
internal temperature and pressure of 2500 F and 1500 psi 
respectively A system of computer controlled cooling circuits is 
deployed between the refractory bariier and the external 
lightweight pressure vessel Multiple levels of redundancy are 
built in to guard against any component failure Through the 
sensing of coolant temperature and the modulation of coolant 
flow, a map of heat flux distribution over the gasifier wall may 
be generated with a spatial resolution of about 5 feet Results 
indicate that the coolant temperature rise can be maintained by 
no more than 90 F with only a modest amount of coolant flow 

DOE 

N82-11516*jjl Jet Propulsion tjtu . California Inst of Tech . 
Pasadena 

GEDLDGIC CONSIDERATIONS IN UNDERGROUND COAL 
MINING SYSTEM DESIGN 

Frank A Camilli. Oavid P Maynard. Amis Mangolds, and Jack 
Harris 1 Oct 1981 52 p refs 
(Contracts NAS7-100. DE-AI01-76ET- 12548) 
(NASA-CR-164961. JPL-Pub-81-74. DOE/ET- 1 2548/9) Avail 
NTIS HC A04/MF A01 CSCL 081 

Geologic characteristics of coal resources which may impact 
new extraction technologies are identified and described to aid 
system designers and planners in their task of designing advanced 
coal extraction systems for the central Appalachian region These 
geologic conditions are then organized into a matrix identified 
as the baseline mine concept A sample region, eastern Kentucy 
IS analyzed using both the developed baseline mine concept 
and the traditional geologic investigative approach A R H 

N82-11518# Argonne National Lab . Ill Energy and Environmen- 
tal Systems Div 

PETROLEUM GEOLOGY AND RESOURCE ASSESSMENT OF 
THE MIDDLE CASPIAN 8ASIN. USSR. WITH SPECIAL 
EMPHASIS ON THE UZEN FIELD 

G Ulmishek and W Harrison May 1981 157 p refs 

(Contract W-31-109-eng-38) 

(DE81-029951. ANL/ES-116) Avail NTIS HC A08/MF A01 
The Middle Caspian Basin contains up to 12 000 m 
(40.000 ft) of sedimentary rocks ranging in age from late Paleozoic 
to Quaternary and has over 100 oil and gas fields varying m 
size from small to supergiant The Soviet literature reviewed 
covers (1) tectonic zones of the basin, including details of the 
lower, intermediate, and upper structural complexes. (2) 
paleogeography. facies distribution, and conditions of organic 
matter accumulation in the major petroleum source rocks. (3) 
stages of oil and gas generation. (4) major hydrogeological 
features, and (5) producing regions of the basin Total initial 
petroleum resources of the basin are estimated at 22 5 x 10(9) 
t (166 X 10(9) bbl). of which 1600 x 10(9) t (118 x 10 (9) 
bbl) are yet to be discovered Resources of the Offshore Caspian 
Sea area are estimated to be 12 1. 10(9) t (89 5 x 10(8) bbl) 

DOE 

N82-11619jtl Rhode Island Univ. Kingston 

PLANNING A COMPREHENSIVE PROGRAM FOR EXPLO- 
RATION OF THE ANTHRACITE DEPOSITS OF THE 
NARRAGANSETT BASIN OF MASSACHUSETTS AND 
RHODE ISLAND. PHASE 1 AND 2 Final Report 

J W Skehan Feb 1981 131 p refs 


(Contract DE-AC01-79RA-2036) 

(DE81-028490. DOE/FE-20036/1) Avail NTIS 

HC A07/MF A01 

Coal deposits occur m a sporadic fashion throughout the 
Basin with little continuity as to the type of deposit and the 
quality of coal thus making it difficult, perhaps very expensive 
and risky, to base a drilling program soley on stepping out from 
known outcrops and coal occurrences The combination of 
understanding the original depositional environment, its subse- 
quent deformation to stepping out from known coal occurrences. 
IS believed to be the most efficient basis for developing a 
comprehensive drilling program plan for the Basin This limited 
exploration program produced resource estimates of 1 1 35 million 
tons of anthracite material in the eastern and 4 73 in the 
western piart of Portsmouth. Rhode islands, area and 4 2 million 
tons in Plainville. Machusetts These esbmates are based on 
uses recommended methods for resource determination The 
cost of finding this material, based on the cost of the contracts, 
comes out to be approximately 1 5 cents per ton DOE 

N82-11620j{l Royal Norwegian Council for Scientific and 
Industrial Research. Oslo 

PLAN FOR TECHNOLOGICAL RESEARCH AND DEVELOP- 
MENT RELATED TO THE PETROLEUM ACTIVITIES ON THE 
NORWEGIAN CONTINENTAL SHELF. 1981-1986: AP- 

PENDIXES: 1. TECHNICAL CHALLENGES. 2. RESEARCH 
REQUIREMENTS. 3. HIGH PRIORITY PROGRAMS 
10 May 1980 171 p 

IDE81-904014. NP-1904014) Avail NTIS HC A08/MF A01 
The environmental and geographical conditions on the 
Norwegian Continental Shelf (NCS) which may effect field 
exploration and development philosophy or the choice of 
technological solutions are identified Research requirements are 
described in the areas of physical environment, petroleum 
exploration, petroleum technology, production technology, sub-sea 
production systems, platforms and supporting equipment, storage 
and offshore loading, pipelines, undenivater support functons; 
above-water support functions, automation in offshore production 
and transportation, communications and positioning, matenals 
and corrosion protection, quality assurance, and regulations High 
priority programs were defined based on the general objectives 
of the national jzetroleum policy, resource management, safety, 
industrial development, and cost reduction DOE 

N82-11523j)l Boston (^11. Weston. Mass Dept of Geology 
and Geophysics 

EXPLORATION OF COAL AND ANTHRACITIC CAR- 
BONACEOUS SHALE RESOURCES. NARRAGANSETT 
BASIN. MASSACHUSETTS. AND RHODE ISLAND Final 
Report. 1 Oct. 1979 - 30 Arp. 1981 

James W Skehan. Greta E Gill. Jonathan D Raben. Norman 
Schapiro. and Daniel P Murray May 1981 86 p refs 
(Contract DE-ACOl -79RA-20029) 

(DE81-030895. DOE/RA-20029/T1 ) Avail NTIS 

HC A05/MF A01 

Results of continuous core drilling primarily in two contiguous 
fields to evaluate the carbonaceous resource are presented 
Geological and analytical results, resource calculations, and 
evaluations of potential mining methods and conditions are 
included Results of fieldwork and drilling in the Portsmouth. 
Rhode Island area defined the coal-bearing structure as being a 
southerly plunging fold, with the western limb and the eastern 
holes penetrating the axial portion of the fold In the Plainville. 
Massachusetts area, an E-W trending anticline was defined by 
fieldwork and exploratory dniling The anthracitic carbonaceous 
shale seam folded by this structure varies in thickness and ash 
content along strike T M 

N82-1 1571|JI Aerojet Energy Conservation Co . Sacramento. Calif 

FLUID-BED HEAT-EXCHANGER OPTIMIZATION AND BED 
MATERIALS SELECTION Final Report 

Feb 1981 127 p refs 

(Contracts DE-AC22-78ET-1 1343. DE-AC03-79ET-1 1343. 
ET-78-C-03-2039) 

(DOE/ET-11343/T2. Rept-8100-FB-0003) Avail NTIS 

HC A07/MF A01 

The effect of material properties on heat exchanger costs 
for waste gas streams from 5(X> to 30(X)0F was evaluated The 
cost of the major heat exchanger components was identified 
and related directly to bed material properties Two hundred 
materials were reviewed metals, alloys, oxides, minerals. 
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carbides, borides, intermetallics. and cermets It is shown that 
the oxides and minerals were the most cost effective at the 
lower bed temperatures and the metallic bed materials at the 
higher bed temperature DOE 

N82-11673{|> Argonne National Lab . Ill Energy and Environmen- 
tal Systems Div 

PREUMINARV EVALUATION OF ADVANCED COAL-8ASEO 
ELECTRICITY-GENERATING TECHNOLOGIES BY MEANS 
OF SYSTEM-INTEGRATION ANALYSIS 

J L Gillette and K Hub Apr 1981 41 p refs 
(Contract W-31-109-eng-38) 

(DE81-029989. ANL/EES-TM-144) Avail NTIS 

HC A03/MF A01 

The potential effects of coal fired cogeneration on production 
requirements were examined Two types of cogeneration designs, 
a backpressure turbine and an extraction turbine were studied 
It IS found that some savings of oil can be realized with coal 
based cogeneration, and that the quantity of such is dependent 
on the purchase option, the demand growth rate, and the 
cogenerator design It is concluded that of the two designs the 
backpressure turbine type has an advantage due to its significantly 
lower heat rate DOE 

N82-11688{|l Princeton Univ . N J 
IS GEOTHERMAL SIMULATION A CATASTROPHE? 

V V Nguyen and George F Pjnder 1980 5 p refs_Pre_sented 
at 6th Ann Workshop on Geothermal Reservoir Engr . Stanford. 
Cahf. 16-18 Dec 1980 

(DE81-026750. CONF-801233-10) Avail NTIS 

HC A02/MF A01 

All numerical simulators of geothermal resen/oirs depend upon 
an accurate representation of the thermodynamics of steam-water 
systems These relationships are required to render tractable the 
system of balance equations derived from the physics of flow 
through porous media While it is generally recognized that 
steam-water system (le. two phase) is not thermodynamic 
equilibrium, equilibrium thermodynamics are employed in its 
description An alternative view based on non-equilibrium 
thermodynamics is presented The underpinnings of this approach 
are found in a branch of topology generally referred to as 
catastrophe theory DOE 

N82-11611I Midwest Research Inst . Golden. Colo Solar 
Energy Research Inst 

OCEAN ENERGY-WAVES. CURRENTS, AND TIDES 

J Miles and 6 Shelpuk May 1981 11 p refs Presented at 

Energy in the Man-Built Environ Urban Planning and Develop 
Div Spec (^nf . Vail. Colo . 3-5 Aug 1981 
(Contracts DE-AC02-77CH-001 78. EG-77-C-01-4042) 
(DE81-025708. SERl/TP-634-1 195. CONF-8 1080808) Avail 
NTIS HC A02/MF A01 

An ovemew is presented on the mechanical forms of ocean 
energy, i e . waves, currents, and tides Following an introductory 
section on wave mechanics, each of the three forms of ocean 
energy is considered under the headings of the resource, device 
types for energy extraction, and prognosis for practical implemen- 
tation DOE 

N82-11683 Colorado Univ at Boulder 

GEOLOGY OF THE NAHCOLITE DEPOSITS AND ASSOCI- 
ATED OIL SHALES OF THE GREEN RIVER FORMATION 
IN THE PICEANCE CREEK BASIN, COLORADO 
Ph.D. Thesis 

John Richard Dyni 1981 182 p 

Avail Univ Microfilms Order No 8122279 

Stratigraphic and lithologic studies of drill cores from 10 
exploratory holes reveal that five eights of the nahcolite resource, 
occurs as crystalline aggregates in maristone The remainder of 
the resource consists of laterally continuous zones of disseminated 
nahcolite in maristone and beds of mixed nahcolite and halite 
Sedimentologic data indicate that the maristones and associated 
sodium minerals were deposited by pelagic, turbiditic. and 
evaporitic processes in a permanent alkaline lake Lower lake 
waters and sediments favored high rates of bacterial reduction 
of sulfate and hydrolysis of fine grained detrital silicate minerals 
These processes resulted in production of bicarbonate and the 
formation of an authigenic suite of carbonate and silicate minerals 
devoid of clay and sulfate minerals Cyclic probably seasonal, 
stratification is recorded by the laminated maristones and in 
some units of disseminated and bedded nahcolite and halite 


The vertical distribution of total sulfur in the maristones is also 
cyclic and may be related to evaporative phases of the lake 

Dissert Abstr 

N82-11716)jl IjOS Alamos Scientific Lab. N Mex 

RELAXATION OF GEOTHERMAL-RESERVOIR STRESSES 
INDUCED SY HEAT PRODUCTION 

H Murphy, ed . R Aamodt. H Fisher. T Grant. C Gngsby. R 
Hendron. H Keppfer. C Pearson. R Potter, and G Suhr Aug 
1981 34 p refs 
(Contract W-7405-eng-36) 

(DE81-032024. LA-8954-MS) Avail NTIS HC A03/MF A01 
Fifteen million kWh of thermal energy were produced during 
281 days of operation of the hot dry rock (HDR) geothermal 
reservoir at Fenton Hill. New Mexico Following this heat 
production the thermal stresses and strains so were partially 
released by a shot._7-h pressurization of the reservoir above the 
local tectonic confining stress Following the partial stress release. 
It was found that the resistance to water flow through the resenroir 
was decreased by 37 percent, and that the reservoir volume, as 
measured by tracer studies, increased by 43 percent Microseismic 
events recorded with geophones in two deep wells at positions 
within a few hundred meters of the reservoir were concentrated 
in those regions of the reservoir most affected by thermal depletion 
These events define a reservoir region and size in qualitative 
agreement with estimates based upon heat production model- 
ing DOE 

N82-12156 Arizona Univ. Tucson 

FUEL NITROGEN CONVERSION DURING FUEL RICH 
COMBUSTION OF PULVERIZED COAL AND CHAR 
Ph.D. Thesis 

James William Glass 1981 334 p 
Avail Univ Microfilms Order No 8121921 

The conversion of coal and char nitrogen is investigated 
during fuel rich combustion The roles of NO. HCN. and NH3. 
and char nitrogen in the post combustion gases in the first, fuel 
rich stage of a staged combustor are clarified The fuel rich 
conversion of char nitrogen show that at all stoichiometries, the 
concentrations of HCN and NH3 in the post time gases are 
small compared to the concentration of NO Char nitrogen 
conversion is stoichiometric or greater Destruction of NO is 
found to be controlled by a heterogeneous mechanism involving 
the char carbon surface The mechanism is deactivated by 
oxygen Dissert Abstr 

N82-12182|il Georgetown Univ, Washington. D.C 

INDUSTRIAL APPUCATION OF FLUIDIZED-BED COMBUS- 
TION Quarterly Technical Progtaea Report. Jan. - Mar 
1981 

1981 123 p 

(Contract DE-AC21-76ET- 10381) 

(DE81-030272, DOE/ET-10381/197) Avail: NTIS 

HC A06/MF A01 

An atmospheric fluidized bed boiler using high sulfur coal 
functioning as a source of steam was constructed and is operated 
as a demonstration plant Operations since start up are sum- 
marized Boiler thermal efficiency is low Factors affecting 
efficiency are discussed. S L 

N82-12187I Energy and Environmental Research Corp.. Sants 
Ana. Calif 

ASSESSMENT OF PULVERIZED-COAL-FIREO COMBUSTOR 
PERFORMANCE Quarterly Prograat Report, 1 Apr. - 30 Jun. 
1881 

W Richter, W Clark, and R Payne Jul 1981 28 p refs 
(Contract DE-AC22-80PC-30297) 

(DE81-030860: D0E/PC-30297/T4. QPR-3) Avail NTIS 
HC A03/MF A01 

This program is concerned with the provision of a technology 
base to expedite the conversion of industrial processes from oil 
and gas to coal and other pulverized fuels It addresses primarily 
the impact of fuel type on the thermal performance of a combustor 
The program incorporates two experimental tasks and is 
constructed around an analytical task (Task 1 ) which will identify 
and upgrade a family of computer programs required to 
undertake thermal performance analysis studies These anaytical 
tools will thus be used to predict the effects of parameters 
such as fuel type and furnace variables on combustor performance, 
and to identify those properties which have a major impact on 
thermal performance The second task uses a combustion reactor 
to screen the key variable identified in Task I and to provide 
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data on the properties of coal particulate matter which affect 
heat transfer performance Venfication of the engineering analytical 
approach will be provided by measurements made in a pilot-scale 
furnace in the third task Progress is reported. DOE 

N82-12194jjl Wisconsin Univ . Madison Dept of Mechanical 
Engineering 

COAL COMBUSTION IN HIGH CONVECTIVE FLOWS 
Progress Report. 1 Mar. - 31 Aug. 1981 

Kenneth W Ragland 8 Sep 1981 6 p 
(Contract DE-FG22-80PC-30213) 

(DE81-030391. DOE/PC-30213/T1) Avail NTIS 

HC A02/MF A01 

Fundamental data on ignition delay, volatile burn time, volatile 
reactivity, char burn time, char reactivity, aerodynamic drag, 
particle surface temperature, and internal porosity of burning 
coal particle are being obtained as a function of coal type, particle 
size, gas temperature, gas velocity and oxygen concentration 
Simulation of conditions inside a furnace has been achieved in 
two test rige which have been constructed In the first rig 
single coal particle 3 to 12 mm diameter are suspended on a 
0 02 mm diameter stainless steel wire which extends from an 
electronic balance into a 5 mm diameter tube containing flowing 
electrically heated gas This setup extends the traditional 
thermogravimetric analysis to flowing systems In the second 
rig coal particles are levitated freely in a 50 mm diameter diverging 
insulated quartz nozzle To data 16 fixed particle test runs have 
been made-7 with a Kentucky bituminous coal. 3 with a Montana 
sub-bituminous and 6 with a Texas lignite Gas temperture ranged 
from 760 to 11400K. flow rates 2 to 1 1 scfm. gas-particle 
velocities from 18 to 10 4 m/s. and Reynolds numbers from 
100 to 1150 DOE 

N82-12196jy Cornell Univ . Ithaca. N Y 

PYROLYSIS OF COAL-DRIVED FUELS USING THE LASER- 
POWERED HOMOGENEOUS PYROLYSIS TECHNIQUE 
Technical Progress Report. 6 Aug. 1980 - 31 Jul. 1991 
P C T deSoar 31 Jul 1981 19 p refs 
(Contract DE-FG22-80PC-30217) 

(DE82-000251. D0E/PC-30217/T2) Avail. NTIS 

HC A02/MF A01 

The progress made can be divided into two areas theoretical 
work leading to an accurate computation of the temperature 
and velocity fields in the sample cell, and experimental work 
studying various chemical reactions involving hydrocarbons The 
laser-powered homogeneous pyrolysis (LPHP) technique was 
applied to the unimoleculer decomposition of 1 .4-cyclohexandiene 
to benzene and hydrogen and of 1 -chloropropane (n-propylchlor- 
ide) to propene and hydrogen chloride as well as to the 
isomerization of cis-2-butene to trans-2-butent These reactions 
proceed in different temperature ranges, with reaction rates that 
are well known The temperature range covered is 575 to 8500K 
The objective of this investigation was to establish proper operation 
of the LHLP technique over the temperature range of interest 
for the pyrolysis of coal-derived hydrocarbons A set of equations 
was derived describing the motion of the strongly heated gas in 
the sample cell The equations take account of the variations of 
viscosity and thermal conductivity with temperature, as well as 
of the dependence of the radiation absorption coefficient on 
temperature and density DOE 

N82-12197||l Pittsburg and Midway Coal Mining Co . Englewood. 
Colo 

SOLVENT-REFINED COAL (SRC) PROCESS Final Report 

Aug 1981 87 p refs 
(Contract DE-AC05-76ET-10104) 

(DE81-031937. DOE/ET-10104/12) Avail NTIS 

HC A05/MF A01 

In late 1979 the Pittsburgh and Midway Coal Mining Co. 
recommended to the Department of Energy that certain areas 
of the SRC Pilot Plant should be modified to represent the 
SRC-II Demonstration Plant design The proposed modifications 
were for design confirmation, start-up. transient and other 
operational guidance studies, and training of operator and 
professional personnel The pilot plant facilities proposed for 
modification were Coal Slurry Mixing - Area 01 . Dissolver Effluent 
Cooling and Separation - Area 02. and Vacuum Flash/Residue 
Pump Testing - Area 04 A summary justification assessment 
for the modifications is included A preliminary engineenng study 
by 8adger Energy. Inc was completed in late 1980 A pro- 
posed to begin detailed engineenng had been submitted to DOE 


for approval when all work was discontinued at the direction of 
the DOE in April 1981 DOE 

N82-12198# Montana State Univ. Missoula 
CATALYTIC HYDROGENATION OF COAL-DERIVED 
LIQUIDS Interim Report. Mar. - May 1981 

Uoyd 6erg and F P McC^ndless Jul 1981 50 p 
(Contracts EX-76-C-0 1-2034: DE-AC22-76ET- 10495) 

(DE81 -030485. DOE/ET-10495/T2. FE-2034-23) Avail NTIS 
HC A03/MF A01 

Two runs of more than 100 hours of catalyst life were 
completed using SRC-I and SRC-II as the feeds One run had 
catalyst regeneration every three hours, the other every eight 
hours The catalyst. 4% CoO. 8% Mo03. 1% NiO and 8% W03 
on NALCO-78-6008C alumina base, reduced the nitrogen content 
to less than 0 3% showed no signs of deterioration in activity 
Regeneration after the three or eight hour periods was by burnoff 
with oxygen in nitrogen followed by re-sulfiding with H2S in 
hydrogen The liquid yield from SRC was 90% of which 30% 
was 50 to 2040C boiling range gasoline It appears that a 
viable process to convert SRC into a feedstock acceptable to a 
petroleum refinery was discovered A study of the effect of carbon 
laydown on pore volume and subsequent deactivation of the 
catalyst was carried out in a pressurized batch reactor Little 
reduction in pore volume was noted Three commerical catalysts. 
Harshaw HT400. NALCO M0477 and NALCO MN502. were 
evaluated with SRC-II DOE 

N82-12199j^ California Unni . Serkeley Lawrence Serkeley 
Lab Energy and Environment Div 

OXYDESULFURIZATION OF COAL BY ACIDIC IRON 
SULFATF solutions M.S. Thesis 

David A Mixon and Theodore Vermeulen Aug 1981 161 p 

refs 

(Contract W-7405-eng-48l 

(DE82-000464. LBL-9963-Rev) Avail NTIS 

HC A08/MF A01 

To facilitate by-product recovery and eliminate elemental sulfur 
formation in coal oxydesulfuirization. high-sulfur bituminous coal 
has been treated with aqueous ferric sulfate/sulfuric acid and 
oxygen at 1 00 to 1 500C The rate of pyrite oxidation increases 
with oxygen partial pressure, temperature, and fitness of grinding 
This reaction rate is relatively insensitive to sulfuric acid and 
feme sulfate concentrations, so that pyrite removal may be 
satisfactorily performed in solutions containing 25% H2S04 and 
12% Fe2(S04)3 (weight percentages relative to total H20 plus 
HsS04). preliminary data suggest that such a leaching solution 
IS only mildly corrosive to T316 stainless steel, at 1500C or 
below, in the presence of oxygen To provide an accurate 
assessment of coal oxydesulfurization stoichiometry, and analytical 
technique based on uv spectrophotometry has been developed 
for the determination of elemental sulfur in coal Prepared coal 
samples are 'extracted for 24 hours with cyclohexane Other 
exploratory oxydesulfurization runs have shown that vanadium 
oxides are not effective catalysts at 1000C. with oxygen DOE 

N82-12200# Utah Univ . Salt Lake City College of Mines 
and Mineral Industries 

INVESTIGATION OF FACTORS AFFECTING THE IN-SITU 
COMBUSTION RETORTING OF OIL SHALE Final Report 

H Y Sohn. C H Pitt, and A G Oblad 29 May 1981 166 p 

refs 

(Contract? DE-AS03-78ET- 13095. ET-77-S-03-1760, 
EF-77-S-04-3909) 

(DE82-000482. DOE/ET-13095/T1) Avail NTIS 

HC A08/MF A01 

Subprocess taking place during an in situ combustion retorting 
of oil shale were investigated Some of these subprocesses also 
occur in a surface retorting process The specific topics of this 
research program include (1) experimental determination of the 
intnnsic kinetics of kerogen decomposition producing oil. 
(2) mathematical formulation of the retorting of a oil shale block 
in the presence of heat transfer effects. (3) experimental 
determination of the intrinsic kinetics of oil shale char oxidation. 
(4) mathematical modeling of the oxidation of oil shale char in 
a spent shale block in the presence of heat and mass transfer 
effects. (5) determination of ignition delay and energy requirements 
for the ignition of an oil shale bed, (6) determination of thermal 
expansion of oil shale, and (7) determination of heat capacities 
of oil shale and the heat of decomposition of kerogen The 
results of the investigation of these topics are presented Some 
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of the results have been published in journals which are readily 
available In such a case only a brief summary of the results 
are presented DOE 

N82- 12236 Dartmouth Coll . Hanover. N H 

PARTIAL ACID HYDROLYSIS PRETREATMENT FOR 
ENZYMATIC HYDROLYSIS OF CELLULOSE: A PROCESS 
DEVELOPMENT STUDY OF ETHANOL PRODUCTION 
Ph.D. Thesis 

Diane Ruth Knappert 1981 175 p 

Avail Univ Microfilms Order No 8121523 

Cellulosic substrates (poplar, corn stover and bagasse) were 
pretreated in a continuous, plug flow reactor at conditions of 
160-220 C. 0-1 5% acid, and retention times up to 13 seconds 
The pretreated material was then hydrolyzed with Trichoderma 
reesei C30 cellulase. for 48 hours Glucose concentrations were 
measured during the 48 hours of hydrolysis, and results are 
compared to those from controls, hydrolysis of untreated material 
Results show a significant increase in glucose yields after 
pretreatment For example, after pretreatment, glucose yields from 
hydrolysis of poplar as high as 75% are obtained, compared to 
20% yields from hydrolysis of untreated poplar Successful 
pretreatments are found to solubilize about 40% of the poplar 
hemicellulose The cost of producing ethanol using a 10 MM 
gal/yr plant size are evaluated, and the process is scaled up to 
a 50 MM gal/yr plant Dissert Abstr 

N82-12238 Houston Univ . Tex 

SOLID-SOLID REACTIONS IN COAL CONVERSION 

PROCESSES Ph.D. Thesis 

Daniel Clark Baker 1981 198 p 

Avail Univ Microfilms Order No 8120902 

The thermal stability of calcium sulfate and sulfatad coal 
ashes was studied as well as the catalytic effect of metal 
carbonates on coal char gasfication Five model reactions which 
could result in undesirable evolution of sulfur oxides are 
considered decomposition of pure CaS04 between 950 C - 
1130 C. decomposition of CaS04 in the presence of thin film 
melts of KCI and NaCI at 1020 C. reactions of CaS04 with 
metal oxides in binary systems at 1020 C. reactions of CaS04 
with aluminosilicates in multicomponent systems at 1020 C. 
and decomposition of sulfated coal and lignite ashes at 820 C 
and 1020 C Metal carbonates did not change the mechanism 
of char gasification when C02 was the reactive gas It was 
noted that reactions of the solid-solid complex with silicates 
and aluminosilicates in the ash of the char can result in loss of 
catalytic activity and poor catalyst recovery Dissert Abstr 

N82-12240*# National Aeronautics and Space Administration 
Pasadena Office. Calif 

HYDRODESULFURIZATION OF CHLORINATED COAL 
Patent Application 

John J Kalvinskas IJPL. .California Inst of Technology. Pasadena) 
and Naresh K Rohatgi. inventors (to NASA) (JPL. California 
Inst of Technology. Pasadena) Filed 30 Oct 1981 24 p 
(Contract NAS7-100) 

(NASA-Case-NPO- 15304-1. US-Patent-Appl-SN-31 5587) Avail 
NTIS HC A02/MF A01 CSCL 21 D 

A method of desulfurization is described in which high sulfur 
coals are desulfurized by low temperature chlorinolysis of coal 
in liquid media, preferably water, followed by hydrodesulfurization 
at a temperature above 500 C The coals are desulfurized to an 
extent of up to 90% by weight and simultaneously dechlorinated 
to a chlorine content below 0 1% by weight The product coals 
have lower volatile loss, lower oxygen and nitrogen content and 
higher fixed carbon than raw coals treated with hydrogen under 
the same conditions Heating the chlorinated coal to a temperature 
above 500 C in inert gas such as nitrogen results in significantly 
less desulfurization NASA 

N82-12241*|{( National Aeronautics and Space Administration 
Pasadena Office. Calif 

SUPERCRITICAL MULTICOMPONENT SOLVENT COAL 
EXTRACTION Patent Application 

William H Corcoran, inventor (to NASA) (JPL. California Inst of 
Technology. Pasadena) Filed 30 Oct 1981 27 p 
(Contract NAS7-100) 

(NASA-Case-NPO-15767-1. US-Patent-Appl-SN-31 5584) Avail 
NTIS HC A03/MF A01 CSCL 21 D 

The yield of organic extract from the supercritical extraction 
of coal with larger diameter organic solvents such as toluene is 


increased by use of a minor amount of from 0 1 to 10% by 
weight of a second solvent such as methanol having a molecular 
diameter significantly smaller than the average pore diameter of 
the coal NASA 

N82-12242j^ General Accounting Office. Washington. D C 

STATUS OF THE GREAT PLAINS COAL GASIFICATION 
PLANT 

16 Mar 1981 30 p 

(EMD-81-64) Avail NTIS HC A03/MF A01 

A coal gasification plant with a production capacity of 
1 25 million cubic feet per day of high Btu gas. equivalent to 
about 22.000 barrels of oil per day. is proposed for Mercer 
County. N Dak This synthetic gas is a direct substitute for 
natural gas The process employed to convert the coal to gas is 
the Lurgi pressurized, fixed bed gasification process with Lurgi 
methanation S L 

N82-12260))( Aerospace Corp . El Segundo. (^Iif Mobile 

Systems Directorate 

PROJECT FOR RELIABILITY FLEET TESTING OF ALCOHOL/ 
GASOLINE BLENDS Technical Progress Report 

Jul 1981 85 p refs 

(DE82-000004. DOE/CS-50023/T1 5) Avail NTIS 

HC A05/MF A01 

Progress is reported in reaching the near-term goal of bringing 
the end-use technology for formulated alcohol/gasoline blends 
to the point of commercial technical readiness, in support of 
the Alcohol Fuels Program element of the DOE Alternative Fuels 
Utilization Program (AFUP) Activities considered include acquiring 
data for proof-of-concept through engineering tests in a small 
controlled fleet using various formulated blends of ethanol/ 
gasoline and methanol/gasoline as well as for statistical 
proof-of-performance through large-scale reliability fleet tests 
using selected blends Implementation of the 4-year plan is 
continuing in accordance with funding availability DOE 

N82-12261|(l United Technologies Corp . South Windsor. Conn 
Power Systems Div 

EVALUATION OF SHALE OIL AS A UTILITY GAS-TURBINE 
FUEL Final Report 

A P Grasso. R A Sedeiquist. F G Sykes. J Frese. J McVey. 
G Lewis (Pratt and Whitney Aircraft. West Palm Beach. Florida), 
and J Mathason (Pratt and Whitney Aircraft, West Palm Beach. 
Florida) Aug 1981 139 p refs Sponsored by Electric Power 
Research Inst 
(EPRI Proj 1691-2) 

(DE81-904234, EPRI-AP-1975) Avail NTIS 

HC A07/MF A01 

An FT4A-9 engine and a selected single-can combustor from 
an 0 engine were tested using No 2 petroleum distillate fuel 
and hydrotreated Paraho shale oil residual, with and without 
water injection The engine operated successfully with loy^sjn^ke 
when running on shale oil residual and No 2 petroleum distillate 
fuel The use of hot water injection was successfully demonstrated 
with reduced No/ sub x/ emissions when operating on both 
fuels Post-test engine inspection showed that all combustor 
components, including turbine inlet vanes, were in good condition 
No/sub x/ emissions from single-can combustor testing with 
both fuels exceeding engine levels Carbon monoxide and unburned 
hydrocarbons were slightly lower DOE 

NB2-122B4j|l Boeing Engineering and Construction, Seattle. 
Wash Engineering end Construction Div 

FEA8IBIUTY AND ECONOMIC STUDY OF MEOlUM-Btu 
COAL GAS BLENDED WITH HIGH-Btu BY-PRODUCT GAS 
A8 AN INDUSTRIAL ENERGY SOURCE AT BILUNGS. 
MONTANA Final Report 

May 1981 297 p refs Prepared in cooperation with Northern 
Resources. Inc. Billings. Mont. 

(Contract OE-FG01-79RA-20219) 

(DE81 -030622. DOE/FE-20219/2) Avail NTIS 

HC A13/MF A01 

The technical and economic feasibility of blending a medium 
Btu gas (MBG) produced from coal by the Winkler fluidized bed 
gasification process with excess refinery fuel gas to be used as 
an industrial fuel in Billings, Montana is assessed The background 
of the project, the site selection process, the conceptual design 
of the process and supporting facilities, the retrofit requirements 
and other costs associated with burning the MBG. the environmen- 
tal and permitting aspects of the project, the cost estimates 
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and economic considerations, the contract provisions for MBG 
buy/sell agreements, the government's role in supporting the 
project, end the market potential for the project in Billings and 
similar projects in other markets are discussed The project is 
technically feasible and economically viable today although parity 
with conventional fuels will not occur until 19B5 DOE 

N82-122B5jfl Brookhaven National Ub . Upton. N Y Catalyst 
Group 

DEVELOPMENT OF CATALYTIC SYSTEMS FOR THE 
CONVERSION OF SYNGAS TO JET FUEL AND DIESEL FUEL 
AND HIGHER ALCOHOLS Annual Report 

William A Slegeir Oct 19B0 18 p 
(Contract DE-AC02-76CH-0001 6) 

(OE82-000067. BNL-51423). Avail NTIS HC A02/MF A01 
A highly active series of Fischer-Tropsch catalysts are 
developed on the basis of insights provided by the oxide theory 
The method of catalyst formulation is unique in Fischer-Tropsch 
chemistry, yet is simple and reproducible These catalysts are 
superior to ordinary catalysts for hydrocarbon synthesis with regard 
to rate, operating conditions, and. product selectivity and longevity 
The products of these catalysts are ideally suited for use as 
diesel and jet fuels Once formed, the catalysts display remarkable 
stability toward air Oxide interactions, the role of promoters, 
and the synergistic behavior of bimetallic catalysts systems are 
studied Bimetallic systems for hydrocarbon and alcohol synthesis 
are discussed DOE 

N82-12269jjl Pmsburg Energy Technology Center. Pa 
SYNTHESIS GAS CONVERSION TO LIQUID FUELS USING 
PROMOTED FUSED IRON CATALYSTS 

Richard A Diffenbach. Richard R Schehl. and Daniel J Fauth 
Sep 1981 67 p refs 

(DE81 -030857. DOE/PETC/TR-81/3) Avail NTIS 

HC A04/MF A01 

More active and stable nitrided iron catalysts were prepared 
for the conversion of synthesis gas to a proudct with a high 
alcohol content that could be used directly as an automotive 
fuel or converted to a gasoline-like product over a shape selective 
zeolite in a dual reactor unit The rational is given for the 
preparation of a molybdenum-promoted nitnded fused ion catalyst 
Catalyst characterization yielded equivocal results as to whether 
a mixed Fe-Mo nitride was farmed Regardless of the nature of 
the Mo-containing species, these catalysts were significantly more 
active than unpromoted nitnded fused iron catalyst Characteriza- 
tion of fused iron catalysts using thermogravimetric analysis 
indicated the rates of reduction, carburization, and nitriding were 
strongly dependent on reaction temperature and particle size as 
well as the nature of the promoter X-ray diffraction measurements 
indicated the metal crystallite size of the reduced catalysts was 
strongly dependent on reduction temperature DOE 

N82-12260ijl Institute of Gas Technology. Chicago. Ill 

DEVELOPMENT OF HYDROCONVERSION OF BIOMASS TO 
SYNTHETIC FUELS Technical Progress Report, 1 'Jan. - 
31 Mar. 1981 

Jul 1981 56 p refs 
(Contract DE-AC02-80CS-83004) 

(DE81 -030954. OOE/CS-83004/31 Avail NTIS 

HC A04/MF A01 

The physical and chemical characterization data for Douglas 
fir hog fuel, maple hardwood, and corn stover are presented for 
comparison Fluidization parameters were obtained for mixtures 
of char and hollow alumina spheres (-25 -|- 60 mesh) as the 
inert. bed material The driving characteristics of maple hardwood 
were measured isothermally in the range of 2000 to 4000 F 
Three distinct moisture content regions were observed with 
different characteristic drying behaviors Size reduction characteris- 
tics show that the throughput rate for various product screen 
sizes IS lower for the moist, as-received feed than for the dried 
feed matenal The hydrodevolatilization data of maple hardwood 
from the rapid heat-up rate, free-fall apparatus were analyzed 
Comparison of the steam-char gasification rates of coal. peat, 
and maple hardwood chars shows that the reactivity level 
expected of the biomass char is significantly higher than that of 
coal and peat DOE 

N82-12261jjl Department of Energy. Morgantown. W Va 

FIXED-BED GASIFICA-nON 

Jan. 1981 29 p refs 


(DE82-000432. DOE/METC/SP-184) Avail NTIS 

HC A03/MF A01 

Since the completion of construction in ,1967. the METC 
Gasifier Pilot Plant has produced data and demonstrated operation 
on all major ranks of US coals In 1976. METC began an expansion 
program to include a novel gas-cleanup facility to evaluate the 
environmental problems associated with gasification plants and 
also to develop improved cleanup systems The construction 
and checkout of this full-scale cleanup system was completed 
within the past year and the pilot-plant facility now has the 
capability of gasifying all US coals and producing a relatively 
tar. oil. particulate, and sulfur free fuel gas The Department of 
Energy's (DOE) fixed-bed gasification evelopment program includes 
other facilities that provide DOE with a broad capability to address 
alternative and advanced gasification technologies In addition 
to utilizing these facilities to evaluate and improve gasification/ 
cleanup configurations, the pilot plants are also being used to 
support a number of related projects DOE 

NS2-12262jjl Argonne National Ub . Ill 

DENSITY-MEASUREMENT STUDIES AT THE BI-GAS PILOT 
PLANT 

S H Sheen and A C Raptis Sep 1981 17 p refs 

(Contract W-31-109-eng-38) 

(DE82-000910. ANL/FE-81-57) Avail NTIS 

HC A02/MF A01 

An acoustic flow/no-flow monitor for the char return line of 
the BI-GAS pilot plant was developed The indicator has operated 
successfully for the last three years It was observed that the 
strength of the microphone signal is related to the amount of 
char in the line In a recent experiment at BI-GAS this observation 
was further explored, and it was found that the signal is related 
to the char valve opening in the frequency range of 1 to 
20 kHz This is a clear indication that the flow/no-flow indicator 
can be upgraded to a density meter and consequently to a true 
mass flowmeter This can be done by installing another 
flow/no-flow indicator upstream or downstream of the existing 
one and cross-correlating the two signals DOE 

N82-12263jjl Oak Ridge National Ub. Tenn 

SEUCTIVE SEPARATION OF COAL FEEDSTOCKS FOR 
CONVERSION BY MAGNETIC SEPARATION TECH- 
NIQUES 

E C Hise and A S Holman 1981 8 p refs Presented at 
91st Natl Meeting of the Am Inst of Chem Engr. Detroit 
16 Aug 1981 
(Contract W-7405-eng-26) 

(DE81-028060. CONF-810814-6) Avail NTIS 

HC A02/MF A01 

The Open-Gradient Magnetic Separation (OGMS) technique 
can separate particles on the basis of small differences in magnetic 
susceptibility The highly reactive coal macerals are diamagnetic 
while the minerals and less reactive macerals range from slightly 
diamagnetic to paramagnetic with the pyritic minerals exhibiting 
the greatest positive magnetic susceptibility OGMS can spread 
a falling stream of fine coal into a spectrum permitting the 
physical separation of these several maceral and mineral groups 
Several eastern bituminous coals were selectively separated into 
five to ten fractions Petrographic examination of these sej>arated 
fractions shows a concentration of the maceral and mineral groups 
in the appropriate fractions It is proposed that the selective 
separation of the most reactive macerals. as well as of those 
minerals that exhibit a catalytic effect, can enhance the 
efficiency of coal conversion DOE 

N82-12264jjl California Univ . bvermore Uwrence Livermore 
Ub 

DESIGNING PROCESS WELLS FOR AN UNDERGROUND 
COAL-GASIFICATION ENVIRONMENT 

D S Thompson Jun 1981 20 p refs Presented at 7th 

Underground Coal Conversion Symp . Fallen Uaf Uke. Calif . 
8 Sep 1981 

(Contract W-7405-eng-48) 

(DE81 -028434: UCRL-85839. CONF-810923-7) Avail NTIS 
HC A02/MF A01 

The reasons why process well integrity is important are 
covered in a review and evaluation of significant data generated 
from various field tests, including identification of well failure 
mechanisms A close relationship is observed between process 
well behavior and process performance As a logical extension 
of this evaluaton. design and performance criteria for under- 
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ground coal gasification (UCG) process wells are developed 
Applications to the next generation of field tests are presented 
in the form of proposed design features for UCG process wells, 
features intended to prevent the failure modes that have occurred 
in past field experiments DOE 

N82-12400# Oak Ridge National Lab. Tenn Chemical 
Technology Div 

MEASUREMENT OF THERMAL CONDUCTIVITIES IN COAL 
FLUIDS 

C S Chang. J B Bader, and J L Plawsky Sep 1981 52 p 

refs 

(Contract W-7405-eng-26) 

(OE82-000523. ORNL/MIT-334) , Avail. NTIS 

HC A04/MF A01 

As a qualification of a transient hot wire, thermal conductivity 
cell for use on the Coal Liquids Flow System, the thermal 
conductivity of toluene was mesured between 25 and 850 C 
Static measurements over a 4-sec time span yielded a thermal 
conductivity at 250 C of 0 12607 W/m-K and a slope of thermal 
conductivity vs temperature of -272 8 W/m-K (squared) All 
results are within 2 to 5% of the most recent literature data 
An experimental error analysis showed all errors to be less then 
1% Dynamic-mode measurements in which flow through the 
cell was interrupted only for the measurement period agreed 
within experimental accuracy with the static-mode measure- 
ments. demonstrating that the hot-wire cell is immediately 
applicable to coal-slurry thermal-conductivity measurements in 
the Coal (jquids Flow System Sedimentation experiments showed 
that settling should have a negligible effect on thermal-conductivity 
measurements over the time period envisioned for measure- 
ment Excellent agreement was obtained between previous 
measurements of thermal conductivities of coal slurries and the 
predictions of the Rayleigh equation for heterogeneous-mixture 
thermal conductivities DOE 

N82-12S14jJI University of Southern California. Los Angeles 
Dept of Petroleum Engineering 

FORMATION EVALUATION IN LIQUID-DOMINATED 
GEOTHERMAL RESERVOIRS 

Iraj Ershaghi. Elmer E Dougherty, and Lyman L Handy Apr 
1981 106 p refs 

(Contracts DE-AT03-76ET-28384, EY-76-S-03-01 13) 
(DOE/ET-28384/T1) Avail NTIS HC A06/MF A01 

Studies relative to some formation evaluation aspects of 
geothermal reservoirs are reported The particular reservoirs 
considered were the liquid dominated type with a lithology of 
the sedimentary nature Specific problems of interest included 
the resistivity behavior of brines and rocks at elevated temperatures 
and studies on the feasibility of using the well log resistivity 
data to obtain estimates of reservoir permeability Brine viscosity 
data at elevated temperatures, effect of dissolved gases on 
brine resistivity, design 'of a modified API filter test apparatus, 
and modeling of filter cake buildup during drilling are discussed 

DOE 


N82-12516j|l Union Oil Co of California. Los Angeles Geother- 
mal Div 

GEOTHERMAL RESERVOIR ASSESSMENT: NORTHERN 

BASIN AND RANGE PROVINCE STILLWATER PROSPECT. 
CHURCHILL COUNTY. NEVADA Final Report. Apr. 1979 - 
Jul. 1981 

D L Ash. R F Dondanville. and M S Gulati Aug 1981 
35 p 

(Contract DE-AC08-79ET-27012) 

(DE82-000529. DOE/ET-27012/1)' Avail NTIS 

HC A03/MF A01 

The two wells were drilled to total depths of 6946 .ft and 
10.014 ft with no significant drilling problems A maximum 
reservoir temperature of 353 F was measured at 9950 ft The 
most productive well flow tested at a rate of 152.000 Ibs/hr 
with a wellhead temperature of 252 F and pressure of 20 psig 
Based, upon current economics, the Stillwater geothermal 
prospect IS considered to be subc'ommercial for the generation 
of electrical power This synopsis of the exploratory drilling 
activities and results contains summary drilling, geologic, and 
reservoir information from two exploratory geothermal wells 

DOE 

N82-12517|il California Dept of Conservation. Sacramento Oiv 
of Mines and Geology 


GEOPHYSICAL SURVEY. PASO ROBLES GEOTHERMAL 
AREA. CAUFORNIA. PART OF THE RESOURCE ASSESS- 
MENT OF LOW- AND MODERATE-TEMPERATURE GEO- 
THERMAL RESOURCE AREAS IN CAUFORNIA Progress 
Report. 1979 - 1980 

R H Chapman. Gordon W Chase, and Les G Younds 10 Nov 

1980 42 p refs 

(Contract DE-FG03-79ET-37035) 

(DE81 -026038. D0E/ET-37035/T2) Avail NTIS 

HC A03/MF A01 

Some general background information concerning the geology 
and geothermal occurrences in the Southern Coast Ranges is 
included, as well as the more detailed information dealing with 
the Paso Robles area proper Results from ground magnetic and 
gravity surveys, are discussed and interpreted There is possible 
correlation in some places with known and suspected faults 
There are also suggestions of local differences in the Tertiary 
rocks DOE 

N82-12618j{l California Dept of Conservation. Sacramento Div 
of Mines and Geology 

RESOURCE ASSESSMENT OF LOW AND MODERATE- 
TEMPERATURE GEOTHERMAL WATERS IN CAUSTOGA, 
NAPA COUNTY. CAUFORNIA Progress Report, 1979 - 

1980 

Les G Youngs. C Forrest Bacon. Rodger H Chapman. Gordon 
W Chase. Chns T Higgins. Hasmukhrai H Majmundar. and Gary 
C Taylor 10 Nov 1980 394 p refs 
(Contract DE-FG03-79ET-37035) 

(DE81-025559. DOE/ET-37035/T1) Avail NTIS 

HC A17/MF A01 

The USGS Geotherm file for California was updated and 
completed and the final data were compiled for a geothermal 
resources map of the State The methodology used to determine 
the depth, configuration, flow rate, capacity, water quality, and 
location of the hottest water in the reservoir at Calistoga is 
described The historical use of the resource is reviewed Other 
aspects considered include general geology, magnetic surveys, 
gravity surveys, seismic reflection, and electrica resistivity of the 
resource The hydrology and groundwater quality are related to 
the geological structure and formation as well as to resource 
assessment The development of models for volume and 
temperature, and expiatory drilling are also discussed DOE 

N82-12623# Office of Energy Resources. Augusta. Maine 

PEAT RESOURCE EVALUATION: STATE OF MAINE 

Quarterly Report 

Joel Davis and Walter Anderson 1981 7 p 
(Contract DE-FG18-79FC-14690) 

(DE82-000227, DOE/FC-14690/T1) Avail NTIS 

HC A05/MF A01 

The amount and location of fuel-grade peat that may be 
harvested and utilized in an environmentally acceptable manner 
in Maine were surveyed The resources inventory provides a 
detailed evaluation of the peat deposits including maps showing 
areal extent, thickness, and distribution of peat, stratigraphic cross 
sections, and surficial mapping Many deposits were visited to 
accurately assess the physical characteristics of Jhe deposit^j;^ 
to obtain laboratory sampies Representative samples from 
sunreyed deposits are obtained through standard field sampling 
techniques DOE 

N82-12624)(l North Carolina Univ . Chapel Hill Dept of 
Geology 

PEAT DEPOSITS OF DISMAL SWAMP POCOSINS: 
CAMDEN. CURRITUCK. GATES, PASQUOTANK, AND 
PERQUIMANS COUNTIES. NORTH CAROLINA 

R L Ingram and Lee J Otte. (Kent State Univ . Ohio) Jul 

1981 31 p refs 

(Contract DE-AC01 -79ET-14693) 

(DE81;029642, D0E/ET-14693/T3) Avail NTIS 

HC A03/MF A01 

The presence of peat is examined in the Dismal Swamp of 
northeastern North Carolina and southeastern Virginia The 
deposits in North Carolina occupy an area of 76.800 acres 
containing about 68 million tons of moisture free peat The 
deposits greater than 4 ft thick occupy an area of 34.700 acres 
containing about 43 million tons of peat The surface elevation 
of the peat ranges from 15 to 20 ft Two main types of peat 
are present (1) a brown, decomposed fibrous peat usually found 
at the base of the thicker peats, and (2) a black, fine grained. 
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highly decomposed peat that usually overlies the fibrous peat 
Both peat types contain large amounts of wood The moisture 
content ranges from 40 to 94% and usually increases with depth 
and total thickness of the peat It is found that heat values for 
moisture free, low ash peats range from 8700 to 10.900 6tu/lb 
and the sulfur content range's from 0 2 to 0 7% DOE 

N82-12584jfi Century Engineering. Inc . Towson. Md 

EVALUATION OF LANDFILL GAS AS AN ENERGY 
SOURCE 

Dec 1980 45 p refs 
(Contract 0E-FG02-78IR-05106) 

(DE82-000116: DOE/IR-05106/T47) Avail NTIS 

HC A03/MF A01 

The benefits and problems associated with landfill gas recovery 
were considered by the City of Baltimore, resulting in the 
structuring and testing of a realistic gas recovery evaluation 
procedure for use by local governments The Baltimore methodol- 
ogy IS summarized and results of its application to a large landfill 
in the Baltimore area are presented The landfill gas generation 
process potential uses for the recovered gas. and treatment 
requirements are covered DOE 

NS2-12595|^ Mio-Mmerican aoiar Energy Complex. Minneapolis. 
Minn 

MASEC INDUSTRIAL FUEL-WOOD PROGRAM 

M Hohmann Jul 1981 46 p refs 
(Contract DE-AC02-79CS-301 50) 

(DE82-000461. MASEC/R-81-062. B-101-3) Avail. NTIS 
HC A03/MF A01 

The program is designed not only to identify technical and 
institutional barriers to the use of wood for fuel, but to effectively 
reduce these barriers and the economic uncertainty they cause 
by providing business and industry with the type of information 
they need for preliminary planning purposes Information on 
resource availability, the types of equipment needed, sources of 
technical assistance, and the financial aspects of the potential 
investment are provided A listing of existing wood-fired systems 
IS also included A key component of the program is a net-cash- 
flow analysis based upon a life-cycle economic model that is 
used to evaluate new and retrofit wood-fired boiler installations 

TM 

N82-12696|fl 8attelle Orlumbus labs. Ohio 

ENERGY RECOVERY FROM MUNICIPAL SOUO WASTE 
AND SEWAGE SLUDGE USING MULTI-SOUO FLUIDIZED 
BED COMBUSTION TECHNOLOGY 

Jul 1981 210 p refs 
(Contract DE-AC01-78CS-20424) 

(DE82-001142. OOE/CS-20424/1) Avail. NTIS 

HC A10/MF A01 

The concept is to recover energy as high and low pressure 
steam, simultaneously High pressure steam would be generated 
from flue gas using a conentional tubular boiler Low pressure 
steam would be generated by direct contact drying of OSS (as 

4 percent solids) with hot sand in a fluidized bed that is an 

integral part of the MS-FBC process It is proposed that high 
pressure steam could be used for district heating or electncity 
generation The low pressure steam could be used for close 
proximity building heat The results of the investigation show 
that the MS-F8C process concept for the co-utilization of MSW 
and OSS is technically feasible and that the thermal efficiency 
of the process is 76 to 82 percent ba^d on experiments condua^ 
in a 70 to 85 Ib/h pilot plant and calculations on three 
conceptual cases DOE 

N82-12605jil United Technologies Corp . South Windsor, Conn 

DESIGN. CONSTRUCTION, AND OPERATION OF A FULL 

SCALE EXPERIMENTAL ANAEROBIC FERMENTATION 

FACIUTY Final Report 

Jun 1981 235 p 

(Contract DE-AC01-77ET-20009) 

(0E81-029028. D0E/ET-20009/T1) Avail NTIS 

HC A11/MF A01 

A 25 ton per day anaerobic fermentation facility was designed 
to evaluate the technical and economic viability of producing 
fuel gas and an animal refeed product from the residues of an 
environmental beef cattle feedlot The system has been in 
continuous operabon and has been producing between 3 to 

5 cubic feet of methane per pound of volatile solids fed to the 
system Product gas is successfully utilized in (1) the system 
process boiler which maintains thermophilic operating temperature 


in the fermentors. (2) a meat packing plant process boiler, cofjred 
with fuel oil. (3) and a 440 kW gnd connected engine/generator 
system Feeding tnals that will establish the value of the dewatered 
effluent were performed It is indicated from the initial opera- 
tion of the system that it will be a technically and economically 
viable process DOE 

N82-12620j)l Mid-American Solar Energy Complex, Minneapolis, 
Minn 

INTERACTIVE MODEL TO ASSESS ECONOMICS OF 
ANAEROBIC DIGESTION OF THE FARM 

Aug 1981 41 p 

(Contract DE-AC02-79CS-301 50) 

IDE82-000452. MASEC/R-81-068) Avail NTIS 

HC A03/MF A01 

An interactive computer model, to provide economic 
assessment for on the farm anaerobic digestion systems was 
designed The model is accessed as part of the MASEC Models 
Library It consists of two phases engineering analysis and 
economic analysis User inputs are stored in a data base and 
may be retained for future use Model outputs include a recap 
of user inputs, calculations for gas production, digester heat 
requirements, system revenues, yearly cash flow, and a graph 
of the net present value of the investment The model is generalized 
so that nonfarm applications may also be analyzed The program 
will work equally well for various digester designs such as 
continuously stirred reactors, plug flow systems, and fluidized 
bed columns ' DOE 

N82-12633I Midwest Research Inst, Golden. Colo .Solar 
Energy Research Inst 

f^OSTS FOR ALTERNATIVE GRAIN-RESIDUE-COLLECTION 
SYSTCMS “ ■ 

Sihrio J Flaim. Bemie Neenan. Jan Dauve. and Harry P Mapp. 
Jr (Oklahoma State Univ., Stillwater) Jun 1981 55' p refs 

(Contracts DE-AC02-77CH-00178, EG-77-C-0 1-4042) 

(DE81 -029072. SER|/TR-734-900) Avail NTIS 

HC A04/MF A01 

The costs for systems for com and soybean production in 
Iowa are examined All machinery field operations, fuel., other 
inputs, and labor requirements are identified for the base case 
with, no residue harvest, end for residue harvest by stacks and 
large round bales, with the owner’s equipment and for custom 
harvest These five cases were developed for corn and soybeans 
for conventional and reduced tillage practices Harvesting 
alternatives are compared on the basis of costs.' fuel input 
requirements, and gross energy balances of residues collected 
less energy inputs The cost of collecting corn and soybean residues 
varies widely over the collection and tillage systems examined 
Other effects constant, the reduced tillage practice leads to a 
lower cost of harvest than conventional tillage, and stacks are 
always cheaper than large round bales, however, the former 
difference is greater than the latter DOE 

N82-12684 Texas Univ at El Paso 

HEAT FLOW STUDIES AND GEOTHERMAL EXPLORATION 
IN WESTERN TRANS-PECOS TEXAS Ph.D. Thesis 

Bruce D,G S Taylor 1981 339 p 
Avail Univ Microfilms Order No 8121977 

'The definition of possible geothermal resources in Trans-Pecos 
Texas, and a geothermal gradient map of the region are presented, 
based on nearly 200 temperature and gradient measurements 
Several areas of high thermal gradient are located, notably in 
Presidio County, where several hot springs and wells exist Possible 
mechanisms for the high gradients land heat flow) here are 
discussed A small high gradient area is also indicated in 
northeast El Paso County, and a geophysical investigation of 
this prospect is described The proximity to the city of El Paso 
made this a prime target for resource evaluation Geophysical 
methods employed include gravity, self-potential and electrical 
resistivity, the surveys culminating in a shallow drilling program 
to define the areal extent of the anomaly Dissert Abstr 

N82-12693j|l Geological Survey. Washington. D C 
3IOGEOCHEMICAL EVIDENCE FOR SUBSURFACE 
HYDROCARBON OCCURRENCE. RECLUSE OIL FIELD. 
WYOMING: PREUMINARY RESULTS 

Mary C Dalziel and Terrence J Donovan 1980 14 p refs 

(USGS-CIRC-837) Avail NTIS HC A02/MF A01 

Anomalously high manganese to iron ratios occurnng in pine, 
needles and sage leaves over the Recluse oil field. Wyoming. 
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suggest effects of petroleum microseepage on the plants This 
conclusion is supported by iron and manganese concentrations 
in soils and carbon and oxygen isotope ratios in rock samples 
Seeping hydrocarbons provided reducing conditions sufficient to 
enable divalent iron and manganese to be organically com- 
plexed or adsorbed on solids in the soils These bound or adsorped 
elements in the divalent state are essential to plants, and the 
plants readily assimilate them The magnitude of the plant 
anomalies, combined with the supportive isotopic and chemical 
evidence confirming petroleum leakage, makes a strong case for 
the use of plants as a biogeochemical prospecting tool Author 

N82-12731|jl Geokinetics. Inc . Concord. Calif ’ 

METEOROLOGICAL AND CUMATOLOQICAL INVESTIGA- 
TION; REVIEW OF JANUARY • JUNE 1980 INVESTIGATIVE 
PERIOD 

0 R Lundberg and H K L Spradlin Jul 1981 81 p refs 

(Contract DE-FC20-78LC-10787) 

(DE81-030740. DOE/LC-10787/80) Avail NTIS 

HC A05/MF A01 

Since January 1979. a meteorological and climatological 
investigation for the purpose of establishing a microclimatic 
baseline has been continuously conducted at the Geokinetics oil 
shale research facility in eastern Utah This report, however, 
presents the findings for only a six month segment (January 

1 - June 30. 1980) of that ongoing investigation Included in 

this report is a description of the program design, the handling 
and interpretation of the data, and program improvement 
considerations commended for inclusion into future segments of 
the investigation DOE 

N82-12736|fl National Academy of Sciences National Research 
Council. Washington. D C Maritime Transportation Research 
Board 

MARITIME SUPPORT FOR OCEAN-RESOURCES DEVELOP- 
MENT Final Report 

Jun 1981 188 p refs 
(Contract NOO0 1 4-7 5-C-07 1 1 ) 

(AD-A104730) Avail, NTIS HC A09/MF A01 CSCL 08/10 
The issues associated with ocean development to determine 
their implication for the U S maritime industry have been 
examined The examination embraced ocean energy systems, 
offshore oil and gas activities, food from the sea. deep seabed 
mining, and the use of ocean space The requirements that 
ocean-resource development places on the maritime industry do 
not show sharp differences from one resource to the next. 
While the technological base on which the means of recovery 
and use of the resources can be built and deployed has been 
developed, more scientific work and technological development 
are needed However, it is the committee's opinion that the 
true factors pacing the effort to bring many of the resources 
into use and to achieve the many benefits are of an economic, 
legal, and public-policy nature Author (GRA) 

N82-12921j{l Los Alamos Scientific Lab. N Mex 

SPACE NUCLEAR SAFETY AND FUELS PROGRAM Progress 
Report 

S E Bronisz. comp Jul 1981 14 p refs 

(Contract W-7405-eng-36) 

Avail NTIS HC A02/MF A01 

The use of (238) PuC2 in radioisotope power systems are 
discussed Impact testing, module handling procedures, and 
nondestructive test data for encapsulated pellets are reported 

OOE 

N82-12986)JI Oklahoma Univ . Norman School of Chemical 
Engineering and Materials Science 

DEVELOPMENT OF A THERMODYNAMIC PROPERTIES 
CORRELATION FRAMEWORK FOR THE COAL CONVER- 
SION INDUSTRY. PHASE 1A Annual Report, 1 Sep. 
1980 - 31 Aug. 1981 

K E Starling. L L Lee. K H Kumar, M R Brule, S Watanasiri, 
V Gupta. M H Li. R McFall. W Chang. C K So et al 1981 
33 p ref 

(Contract DE-FG22-80PC-30249) 

(DE81-030363. DOE/.PC-30249/T2. AR-1) Avail NTIS 
HC A03/MF A01 

A three-parameter corresponding states framework developed 
originally for light hydrocarbons was modified to rapidly develop 
a practical thermodynamic properties prediction capability for the 
coal conversion industry The three-parameter corresponding states 
correlation describes the thermodynamic behavior of pure nonpolar 


and slightly polar nonassociating coal fluids and mixtures for 
which the mixture c onstituents are known Characterization, 
techniques are outlined for converting distillation analysis of 
underfined mixtures (with composition available in terms of broad 
fractions) into representative pseudo components Empirical 
correlations are developed to estimate the three corresponding 
states characterization parameters for each fraction from 
measurements made on the fraction (boiling point, specific gravity, 
molecular weight) Results for one and two ring polar and 
associating coal fluids indicate that an extension of the correspond- 
ing states methodology to associating fluids using a five-parameter 
correlation is possible DOE 

N82-13196{$l Occidental Research Corp . Irvine. Calif 

CONTROLLED-FLASH PYROLYSIS Quarterly Technical 
Progress Report. Apr. - Jun. 1981 

K Durai-Swamy. S C Che. C B Chen, R Jam, S S Kim. and 
H VonSchonfeldt Aug 1981 55 p refs 
(Contract OE-AC22-80PC-30264) 

(DE82-000284. DOE/PC-30264/09. QTPR-3) Avail NTIS 
HC A04/MF A01 

Thirteen runs were made in the controlled flash pyrolysis 
unit with a coal feed rate of about 2 kg/hour Preliminary material 
balance for these tests is presented The laboratory scale 
(1 gm/min ) pyrolysis reactor was used to evaluate several model 
compounds as quench solvents Free radical pyrolysis studies, 
using an electron spin resonance spectrometer, show that vapor 
phase radicals from coal pyrolysis resemble phenalenyl radical 
and that char placed on top of the pyrolyzing coal absorbs these 
vapor phase radicals effectively DOE 

N82-13244|(l California Univ . Livermore Lawrence Livermore 
Lab 

SOVIET UCG EXPERIENCE SPECIFICALLY RELATED TO 
FIELD EXPERIMENTS IN THE UNITED STATES 

D U OIness 8 Jul 1981 6 p refs Presented at 7th Underground 
Coal Conversion Symp . Fallen Leaf Lake. Calif. 8 Sep 1981 
(Contract W-7405-eng-48) 

(DE81-028642. UCRL-85919. CONF-810923-6) Avail NTIS 
HC A02/MF ADI 

Soviat experiences with problems in underground coal 
gasification experiments reveal similarities to problems encoun- 
tered in the United States Aerodynamic considerations and 
problems with hole failure, override, reverse burn links, and other 
coal conversion/extraction related difficulties are discussed 

M D K 

N82-13246j^ Oak Ridge National Lab. Tenn 

H-COAL PRODUCT PHYSICAL PRDPERTIES MEASURE- 
MENT Final Report 

D D Lee Aug 1981 21 p refs 
(Contract W-7405-eng-26) 

(DE81-029095, ORNL/TM-7915) Avail NTIS 

HC A02/MF A01 

Rheological and density measurements have been made on 
the H-Coal PDU reactor effluent samples, which used Wyodak 
coal Characterization was done in the ORNL Coal Liquids Flow 
System Apparent viscosities and shear rates were observed 
The rheological data were fitted to both power law and Bingham 
plastic models The apparent viscosities appeared to correlate to 
the amount of solids in the samples DOE 

N82-13247|il Burns and Roe Industrial Services Corp . Paramus. 
N J 

LOW/MEDIUM BTU COAL GASIFICATION ASSESSMENT 
PROGRAM FOR POTENTIAL USERS IN NEW JERSEY; 
EXECUTIVE SUMMARY 

May 1981 21 p refs 
(Contract DE-AC01-79RA-20216) 

(DE81-025475. DOE/FE-20216/1) Avail NTIS 

HC A02/MF A01 ■ 

The production of medium Btu quality gas (MBG) for use 
as fuel for on-site power plant boilers or for distribution to industrial 
customers appeared to be economically attractive, dependent 
upon the proximity of sufficient numbers of industrial customers 
and upon high plant utilization The Texaco Coal Gasification 
Process (TCG P) was selected, being a pressurized process capable 
of supplying the gas without downstream compression The 
TCGP could handle the high sulfur eastern coals chosen as a 
feedstock All equipment downstream of the gasifier was 
commercially proven 'The integration of the gasification process 


111 


04 FUELS AND OTHER SOURCES OF ENERGY 


With a methanol synthesis plant, consuming up to 25% of the 
MBG produced, was desirable in order to allow storage of MBG 
dunng low demand and thereby increase the gasifier capacity 
factor and minimize its turndown requirements DOE 

N82- 13248# Combustion Engineering. Inc . Windsor. Conn 

LOW-BTU GASIFICATION OF COAL FOR ELECTRIC POWER 
GENERATION, PHASE 1.2. ANO 3 Monthly Progress Report. 
1 Apr. - 30 Apr. 1981 

16 Aug 1981 46 p refs 
(Contract DE-AC01-76ET-10204) 

(DE81-029482. DOE/ET-10204/T1. FE-1545-89) Avail NTIS 
HC A03/MF A01 

Oxygen-enriched operation of the Pressure Distribution Unit 
was initiated on April 1. 1981 Eleven oxygen enriched gasmaking 
tests were made during the month These tests were interrupted 
upon eight occasions by slag tap pluggage or imminent pluggage 
A 15 to 20 day opuations text was begun dunng the month, 
but not successfully completed owing to the tap hole pluaggage 
problems Iron reduced from the slag due to the low oxygen 
concentration in this region was the most obvious explanation 
for the tap hole pluggages DOE 

N82-13262|jl Ultrasystems. Inc . Inline. Calif 

FEASIBIUTY STUDY REPORT FOR THE IMPERIAL VALLEY 
ETHANOL REFINERY: A 14.9-MILUON-GALLON-PER-YEAR 
ETHANOL SYNFUEL REFINERY UTILIZING GEOTHERMAL 
ENERGY 

Mar 1981 202 p Prepared in cooperation with US Alcohol 

Fuels. East Mesa. Calif 

(Contract DE-FG07-80RA-50308. Pro) 1013) 

(0E82-000288. DOE/RA-50308/ 1) Avail NTIS 

HC A10/MF A01 

The construction and operation of a 14.980.000 gallon per 
year fuel ethanol from gram refinery is proposed The refinery 
will use hot geothermal fluid from geothermal resources as the 
source of process energy In order to evaluate the economic 
viability of the proposed project, exhaustive engineering, cost 
analysis, and financial studies were undertaken The results of 
feasibility studies undertaken in geothermal resource, engineenng. 
marketing financing, management, environment, and permits and 
approvals are presented The project was found to be economically 
viable DOE 

N82-13473jfl Los Alamos Scientific Lab. N Mex Dept of 
Meteorology 

SPECTRA OVER COMPLEX TERRAIN 

H A Panofsky. D Larko (Research and Data Systems. Inc ). R 
Lipschutz (NOAA. Boulder. Colo), and G Stone 1981 18 p 

refs Presented at the 4th U S Natl Conf on Wind Eng Res . 
Seattle. 26-29 Jul 1981 Submitted for publication 
(Contract W-7405-eng-36) 

(DE81-028734. LA -U R-81 -2380. CONF-810742-1) Avail 
NTIS HC A02/MF A01 

Spectra were measured over land downwind of a water 
surface over hilltops escarpments, and over rolling farmland The 
following hypotheses are used to explain the differences between 
these spectra (1) wavelengths short compared to the fetch over 
the new terrain, spectral densities are in equilibrium with the 
new terrain. (2) wavelengths long compared to this fetch, spectral 
densities remain unchanged if the ground is horizontal If the 
flow IS over a steep hill, the low frequency structure is modified 
by distortion of the mean flow, with the longitudinal component 
losing energy relative to the lateral and vertical comjxinents It 
IS found that vertical velocity spectra contain relatively less low 
frequency energy than horizontal velocity spectra, energetic vertical 
velocity fluctuations tend to be in equilibrium with local terrain 

DOE 

N82-13475j^ Minnesota Univ . Minneapolis (jmnological 
Research Center 

DEVELOPMENT OF PEATLANDS IN NORTHERN MINNE- 
SOTA Technical Progress Report 

H E Wright. Jr Sep 1981 5 p refs 
(Contract DE-AC02-80EV-10414) 

(DE82-000873: DOE/EV-10414/T1) Avail NTIS 

HC A02/MF A01 

The extensive peatlands in northern Minnesota, which are 
considered as an energy resource through the development of a 
gasification operation were studied Problems of peat mining, 
draining, reclamation, economic impact, wildlife, and vegetation 


are discussed The history of formation of the major peatlands 
in northern Minnesota, and their relationship distribution and 
composition, to the modern and past climate and to the various 
natural factors and processes prevailing in the region are 
investigated The following factors are considered the formation 
of vegetation patterns that seem to be unique for North American 
peatlands. regional differences from east to west that may reflect 
trends in postglacial climate and forest composition, rates of 
peat formation in different environmental settings, and the 
record of atmospheric pollution (industrial contaminations, 
agncultural dust) that may be contained in short cores of peat 

DOE 

N82-13486j^ Pittsburg Univ . Pa Dept of Chemical and 
Petroleum Engineering. 

WATER AND ENERGY USAGE IN COAL PREPARATION 
Final Report 

S H Chiang and Robert E Douglas May 1981 575 p refs 

Sponsored by the Geological Sunrey 

(PB81-238248) Avail NTIS HC A24/MF A01 CSCL 081 
The demand for water and energy by those industnes 
physically beneficiating Eastern American coals was analyzed and 
predicted Both the method and equipment utilized in cleaning 
coarse and fine coals were evaluated for their respective water 
and energy requirements Five typical coal cleaning facilities 
employing various cleaning, comminution, screening, dewatering 
and diying equipment were simulated with a computer Seven 
characteristic eastern coals (with ash and sulfur concentrations 
of 19-36 percent and 0 5-8 5 percent, respectively) were 
systematically evaluated in the conceptual coal preparation 
plants GRA 

N82-13488j^ Bureau of Mines. Pittsburgh. Pa < 

CREATING A SAFER ENVIRONMENT IN US COAL MINES: 
THE BUREAU OF MINES METHANE. CONTROL PROGRAM. 
1964-79 

Milford L Skow, A G Kim. and M DeuI May 1981 57 p 

refs 

(PB81-233918 BM-SP-5-81) Avail NTIS HC A04/MF A01 
CSCL 081 

The principal activities and results of 15 years of research 
on methane control in coal mines are summarized Fundamental 
factors regarding the occurrence and movement of methane in 
coalbeds, removal of methane prior to mining, and control of 
methane during mining were investigated Publications on 
methane control program, a section on methane recovery and 
use. a look at the upcoming Bureau of Mines research program, 
and a brief review of methane drainage practices in other coal 
producing countries are included GRA 

N82-13518jfl Oregon State Univ . Corvallis Dept, of Atmospheric 
Sci6nc0 

NETWORK WIND POWER OVER THE PACIFIC NORTH- 
WEST. APPENDIX 1: WIND STATISTICS SUMMARIES 

FOR THE WIND POWER DATA STATIONS Prograta Raport. 
Oct. 1979 - Sap. 1980 

R. W. Baker and E W. Hewson Oct. 1980 122 p refs 
(DE81-029291: DOE/BP-60) Avail: NTIS HC A06/MF A01 
Tables and graphs are presented concerning monthly wind 
speed summanes, wind spectrum anal yzer summaries: high^ind 
speed summanes: and six hourly speed and direction plots for 
selected wind power sites Wind flow plots in the Goodnoe 
Hills MOD-2 wind turbine area and wind flow plots in the 
Goodnoe Hills and Juniper Point area are included DOE 

N82-1352(^ Sandia Labs . Albuquerque. N Mex 

GEOTHERMAL-RESOURCE VERIFICATION FOR AIR FORCE 
BASES 

P. R. Grant. Jr Jun 1981 56 p refs 
(Contract DE-AC04-76DP-00789) 

(DEB 1-027482. SAND-8 1-7 123) Avail NTIS 

HC A04/MF A01 

The various tupe of geothermal energy and legal uncertainties 
of the resource are summarized A methodology to evaluate 
geothermal resources for applications to US .Air F^rce bases is 
described Estimates suggest that exploration costs, will be 
$50,000 to $3(X).000 which, if favorable, would lead to dniling 
a $500,000 exploration well Successful identification and 
development qf a geothermal resource could provide all base, 
fixed system ''needs with an inexpensive, renewable energy 
source. T.M 
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N82-13538{tl Oak Ridge Associated Universities. Tenn Labor 
and Policy Studies Program 

BIOMASS ENERGY SYSTEMS: DESCRIPTIONS AND 

EMPLOYMENT REQUIREMENTS FOR TYPICAL OPERA- 
TIONS 

S E Bell and Joanna R bttle Sep 1981 90 p 
(Contract DE-AC05-760R-00033) 

(DE82-000236. ORAU-185) Avail NTIS HC A05/MF A01 
Operations related to biomass energy feasibility studies, and 
expert opinion which as the basis for the typical facility description 
and employment estimates are reported 8iomass energy facilities 
are small by comparison to other energy sector operations, they 
have a sizable impacts on the communities and regions in which 
they are located The employment and earnings generated during 
construction, operation, and maintenance provide an important 
stimulus to local economies The facility descriptions estimated 
employment and earnings implications provide a first approxima- 
tion of what IS expected as the use of biomass energy systems 
increases DOE 

1 

N82-13541j(l Dynatech Corp . Cambridge. Mass 

BIOMETHANATION OF BIOMASS PYROLYSIS GASES Final 
Report 

C A Tracy and E Ashare Aug 1981 130 p 

(Contracts DE-AC02-77CH-001 78. EG-77-C-01-4042) 
(OE82-000238. SERI/TR-98356-11 Avail NTIS 

HC A07/MF A01 

The development of the biological methanation process and 
conditions for maximum performane were studied Gasification 
processes have the potential to produce a synthesis gas from 
biomass The advantage of such processes is that all organic 
components of the biomass may be converted to synthesis gas 
However, this low Btu value gas is of limited use as a fuel gas 
To convert the synthesis gas into pipeline qulity methane, a 
methanation process is necessary A more economical alternative 
to catalytic methanation at high temperature and pressure is 
the utilization of a biological system to carry out the conversion 
of biomass pyrolysis gases to methane DOE 

N82-13646jil Pau Univ (France) 

MICROEMULSIONS. EMULSIONS AND RELATED SYS- 
TEMS: ENERGY APPUCATIONS [MICROEMULSIONS. 

EMULSIONS ET SYSTEMES CONNEXES: APPLICATIONS 
ENERGETIOUES) 

1980 29 p refs In FRENCH Presented at Journee d'Etudes 
on Emulsions. Microe'mulsiorts et Systemes Connexes. Agents 
de Recuperation, de Stockage et de Transformation d’Energie. 
Pau. France. 25 Jan 1980 
Avail NTIS HC A03/MF A01 

Summaries of 16 lectures are presented Topics include oil 
recovery, thermodynamics of surface-active agents and microemul- 
sions. interpretation of properties particular to alcohols in 
water-alcohol-dll ternary systems, phase diagrams and inter- 
facial properties of the system water-dodecane-pentanol-sodium 
octlybenzene sulfonate, and modeling structural inversion in 
microemulsions Other subjects are numerical study of diphasic 
one and two dimensional flow in a porous medium, storage and 
transport of low temperature thermal energy as latent heat in 
dispersed systems, and the dynamics of nonNewtonian solu- 
tions Author (ESA) 

N82-13678 West Virginia Univ . Morgantown 
PYROLYTIC CHARACTERIZATION OF THE ORGANIC 
MATTER IN SELECTED COALS AND IN THE DEVONIAN 
SHALES OF SOUTHERN WEST VIRGINIA Ph.O. Thesis 

Peter Alexander Kelley 1980 275 p 
Avail Univ Microfilms Order No 8123953 

Selected whole coal samples from the coal sequence in 
West Virginia and shale samples of the Devonian black shales 
collected throughout southern West Virginia were subjected to 
pyrolytic analysis Pyrograms characteristically showed two mam 
groups of peaks, the first group of peaks representing the volume 
of hydrocarbons already present in the samples which are 
volatilized during the heating interval 40 C to 405 C. while the 
second group of peaks represents the hydrocarbons and related 
compounds generated during the 405 C to 700 C interval All 
coal pyrograms gave a maximum in the pyrolysis curve which 
occurred in 400 C to 600 C temperature range The degree of 
maturation of the organics in the Devonian shale samples was 
evaluated using the temperature of the maximum hydrocarbon 
generation dunng pyrolysis from 405 C to 700 C and the 


transformation ratio The peak area units and relative values 
were used to evaluate the organic richness genetic potential, 
and hydrocarbon proportions in the Devonian shale samples 

Dissert Abstr 

N82-13619 Northwestern Univ . Evanston. Ill 
APPLICATION OF BAYESIAN ANALYSIS FOR WIND 
ENERGY SITE EVALUATION Ph.D. Thesis 
Harish Govinda Rao 1981 142 p 
Avail Univ Microfilms Order No 8124987 

Extensive research had indicated that the wind speed is 
well modelled by the single-parameter Rayleigh distribution The 
site mean wind speed is given a pnor distribution obtained from 
historical National Weather Service data of sites in the region 
The prior distribution is updated to a jjosterior each time observed 
data become available The posterior distribution is combined 
with the Rayleigh distribution to obtain the Bayesian distribution 
of wind speed This distribution can be used in conjunction with 
the turbine [rower characteristics of different machines to make 
rational decisions, based oh the expected maximum utility 
criterion, for selecting the best turbine for a given site or the 
best site for a given turbine Dissert Abstr 

N82-13627j(( Pacific Northwest Lab. Richland. Wash 

NUMERICAL WIND-SPEED SIMULATION MODEL 

J V Ramsdell. G F Athey. and M Y Ballinger Sep 1981 
88 p refs 

(Contract DE-AC06-76RL-01830) 

(DE82-000956. PNL-3864) Avail NTIS HC A05/MF A01 
A stochastic model for simulating wind speed time series 
that can be used as an alternative to time series from representa- 
tive locations is described The model incorporates systematic 
seasonal variation of the mean wind, its standard deviation, and 
the correlation speeds It also incorporates systematic diurnal 
variation of the mean speed and standard deviation Model 
capabilities, are simulated and results of analysis of simulated 
and actual data are compared DOE 

NS2-14317jjl Delaware Univ. Newark Center lor Catalytic 
Science and Technology 

DEVELOPMENT OF SUPERIOR DENITROGENATION AND 
ISOMERIZATION CATALYSTS FOR PROCESSING CRUDE 
OIL DERIVED FROM SHALE. PART 1 Final Interim Report 

James R Katzer. Alvin B Stiles, and Harold Kwart 15 Aug 

1981 23 p refs 

(Contract N00019-80-K-0507) 

(AD-A105667) Avail NTIS HC A02/MF A01 CSCL 08/7 
For purposes of immediate application to shale oil. the most 
important conclusions derived from this preliminary work are 
the following (1) As with quinoline, total nitrogen removal in 
multiring condensed heterocycled amines involves hydrogenation 
of the aromatic rings followed by (an often slower) process of 
C-N bond scission (2) With multiring substrates of this nature 
the ring hydrogenation occurs more rapidly than the C-N bond 
scission reactions leading to the accumulation of considerable 
concentrations of hydrogenated nitrogen-containing species in the 
reaction mixture (3) The overall rates of N-removal do not vary 
significantly because the rates of C-N bond scission in these 
hydrogenated species are quite similar (4) The rates of these 
reactions would appear to be somewhat affected by steric 
hindrance to adsorption caused by the puckered cyclohexane 
rings and the similarity of rates must be due to the similarity of 
the steric effects GRA 

N82-14323j(l Sandia Labs . Albuquerque. N Mex 

CATALYTIC EFFECT OF IRON IN HYDROGASIFICATION 
OF COAL 

T D Padrick. D D Dees, and T M Massis 1981 9 p refs 

Presented at the 11th North Am Thermal Analysis Soc Conf . 
New Orleans. 19 Oct 1981 
(Contract DE-AC04-76DP-00789) 

(DE81-023928. SAND-81-0715C. CONF-8 1 1 01 4-2) Avail 
NTIS HC A02/MF A01 

Results indicate that finely divided hematite enhances the 
production of methane, by a factor of fifteen, during char 
gasification at one atmosphere of hydrogen Gasification rates 
were measured by heating the samples in a thermal gravimetric 
analysis system to a fixed temperature and then monitoring the 
rate of weight loss versus time Product gas analysis indicates 
that during char gasification with hematite present, greater than 
85 mole % of the gas is methane The catalytic form of the 
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hematite was identified as reduced iron The effect of the reduced 
iron as a catalyst is strongly dependent on particle size The 
catalytic activity is also dependent on precursor species with 
the following order observed Fe203. Fe304. FeS2. Fe DOE 

N82-14371*j{l United Technologies Research Center. East 
Hartford. Conn 

EXTERNAL FUEL VAPORIZATION STUDY Final Report 

E. J Szetela and J A TeVelde Nov 1981 92 p refs 
(NASA-CR-165513. UTRC-81-915326-15) HC A05/MF A01 
CSCL 21 D 

The feasibility of external fuel vaporization in advanced aircraft 
gas turbine engines is addressed Experiments were run to 
determine key fuel properties including boiling points, dew points, 
critical temperature, critical pressure, heat transfer coefficients, 
deposit formation rates, and deposit removal in a flowing system 
Of particular concern were the heat transfer rate in the heat 
exchanger and the performance of the orifice used in the throttling 
process. Three fuels were utilized in the experiments including 
Jet-A. Experimental referee broad specification fuel, and a 
premium No 2 diesel fuel Engine conditions representing the 
NASA Energy Efficient Engine at sea level takeoff, cruise, and 
idle were simulated in the vaporization system and it was found 
that single phase flow was maintained in the heat exchanger 
and downstream of the throttle Deposits encountered in the 
heat exchanger represented a thermal resistance as high as 
0013 sq M K/watt and a deposit formation rate as high as 
800 micro-gC/sq cm hr These values are equivalent to a buildup 
of 0 055 cm of thickness in 36 hours resulting in a more 
severe fouling condition than originally anticipated It was found 
that the deposit can be removed by cleaning with air at a 
temperature of 720 K for 10 minutes R J F 

N82-14374|JI Department of Energy. Laramie. Wyo Energy 
Technology Center 

SIXTH UNDERGROUND COAL-CONVERSION SYMPO- 
SIUM 

1980 619 p refs Symp held in Shangri-la. Okla . 13-17 Jul 

1980 Prepared in cooperation with Williams Bros Engineering 
Co . Tulsa. Okla 

(DE81-027669. CONF-800716) Avail NTIS 

HC A99/MF A01 

Department of Energy underground coal gasification (UCG) 
field programs at different sites are reviewed Private sector 
industrial activity in UCG is reported Mathematical modeling 
for UCG processes is discussed Laboratory studies concerning 
UCG are presented Environmental studies concerning specific 
UCG sites are examined The economics of UCG are addressed 
Instruments and controls are considered General topics relevant 
to UCG are included DOE 

N82-14376jiI Lincoln Land Community Coll . Springfield. Ill 

ALCOHOL FUELS GRANT PROGRAM AT LINCOLN LAND 
COMMUNITY COLLEGE, SPRINGFIELD, ILLINOIS Final 
Report 

1981 14 p 

(Contract DE-FG02-80IR-1855) 

(DE82-000744, DOE/lR-10855/TI) Avail NTIS 

HC A02/MF A01 

Progress in the development of alcohol fuels is reported A 
tristar still was produced dunng demonstrations and workshops 
Two cars were converted to run on the fuel produced from the 
still Preliminary trials of a converted tractor using ethanol and 
water are reported Information on the curriculum developed as 
part of this program is presented DOE 

N82-14377jil Andco Environmental Processes. Inc . Buffalo. N Y 

FEASIBIUTY STUDY FOR AN ALCOHOL-FUELS PLANT FOR 
BUFFALO, NEW YORK 

Nov 1980 369 p refs 
(Contract DE-FG01 -80RA-50357) 

(OE82-000032; DOE/RA-50357/T1) Avail NTIS 

HC A16/MF A01 

A feasibility study was conducted of a 15.000.000 gal per 
year anhydrous ethanol plant to be located in the Buffalo area 
All major aspects of the construction and operation of the plant 
were investigated It is concluded that (1) the volatile energy 
situation presents too much of a risk for bankers and investors 
unless the Department of Energy guarantees that they will 
purchase any alcohol not sold on the open market at a guaranteed 
price formula. (2) the complete plant design was prepared and 


It appears that there is very little technological risk in the process. 
(3) a suitable plant site is available with all necessary utilities 
and the plant equipment has been laid out for this site. (4) the 
plant easily complies with environmental, health, safety and 
socioeconomic requirements. (5) raw materials consisting of corn 
and coal are readily available in adequate quantity and at 
leasonable prices in the Buffalo area. (6) the distillers dried 
grains and the carbon dioxide can both be sold in their entirety 
at reasonable prices, and (7) capital cost and operating cost are 
such that the alcohol plant makes an attractive investment with 
reasonable payout and profit potential DOE 

N82-14379]{l Brookhaven National Lab. Upton. N Y Dept 
of Energy and Environment 

COAL-OIL MIXTURES; AN ALTERNATIVE FUEL FOR THE 
COMMERCIAL MARKETS AND LARGE RESIDENTIAL 
MARKETS 

Thomas A Butcher and Robert J Isler 1981 29 p refs 

Presented at the Intern Conf on Residential Solid Fuels. Portland. 
Dreg . 1 Jun 1981 
(Contract DE-AC02-76CH-00016) 

(DE81-028335. BNL-29773. CONF-8 10674-2) Avail NTIS 
HC A03/MF A01 

Results are presented of a program aimed at promoting 
wide-spread use of coal-oil mixtures in large residential and 
commercial sector size oil-fired heating equipment Fuel properties 
are discussed including viscosity, heating values, and effect of 
coal particle size On-site mixing of COM is not considered practical 
for users in this size range and a number of central preparation 
plant projects are in progress Options for on-site storage including 
the addition of paddle agitators, recirculation agitation systems, 
auxiliary tanks, and stable slurries are discussed Fuel pump, 
controls, and atomizer modifications will be required as well 
Special problems of sootblowers, cyclones, baghouses. and 

scrubbers are considered DOE 

) 

N82-14380j{l Kerr-McGee Corp . Oklahoma City 

PROCESS DEVELOPMENT FOR IMPROVED SRC OPTIONS. 
KERR-MCGEE CRITICAL SOLVENT DEASHING AND 
FRACTIONATION STUDIES Final Report 

R A Baldwin. R E Davis. L D Gillham. R C Janka. R E 
Leonard, and D E Rhodes Jul 1981 108 p refs Sponsored 
by EPRI 

(EPRI Proj 1134-2) 

(DE81-903785. EPRI-AP-1932) Avail NTIS 

HC A06/MF A01 

The solvent refined coal 1/2 process, a coal liquefaction 
process which includes Kerr-McGee critical solvent deashing 
ICSD). was demonstrated in a blocked-out fashion in continuous 
bench-scale units It was demonstrated that conventional SRC-I 
as well as short-residence-time vacuum bottoms could be 
successfully deashed and fractionated and that the fractionated 
portion of the soluble coal product, light SRC. could be added 
to the liquefaction solvent to improve its quality An amount of 
light SRC equivalent to that which was initially added to the 
liquefaction solvent was recovered in the CSD process in most 
cases to maintain light SRC recycle It was found that soluble 
coal product recovery was inversely proportional to the first-stage 
CSD temperature and that the fractionation step was sensitive 
to deashing solvent to feed ratio The SRC- 1/2 process was 
not. however, fully integrated and therefore these results are 
not necessarily indicative of steady-state conditions DOE 

N82-14381|fl Brookhaven National Lab. Upton. N Y Dept 
of Energy and Environment 

PDTENTIAL SUPPLY OF SYNTHETIC FUELS FROM 
ALASKAN HYDROELECTRIC POWER AND COAL 

Meyer Steinberg and James R Powell 1981 15 p refs Presented 
at the IGRC 1981 Conf. Chicago. 28 Sep' 1981 
(Contract DE-AC02-76CH-00016) 

(DE81-025743. BNL-29764. CONF-810933-1) Avail NTIS 
HC A02/MF A01 

It IS proposed to develop and utilize the large potential 
hydroelectric power -esources in Alaska to produce hydrogen by 
the electrolytic decomposition of water and to combine the 
hydrogen with the large Alaskan coal reserves to produce synthetic 
liquid and gaseous fuels It is estimated that in this manner, as 
much as 1 8 million bbis/day of gasoline or 6 2 billion SCF/day 
of substitute natural gas can be produced The existing and 
projected Alaskan pipelines would provide the means of 
transporting the fuels to energy consuming load centers in the 


114 


04 FUELS AND OTHER SOURCES OF ENERGY 


U S This development would move the US a considerable way steam injection profiles, chemical tracer surveys, casing vent 

towards energy independence as well as employing the material gas emissions and residual oil saturations in the six observation 

resources in Alaska in an efficient manner DOE wells drilled DOE 


N82-14383{)l Battelle Pacific Northwest Labs. Richland. Wash 

BIOMASS ENERGY UTILIZATION IN THE PACIFIC 
NORTHWEST. IMPACTS ASSOCIATED WITH RESIDEN- 
TIAL USE OF SOLID FUELS 

P Petty. W Hopp. and A Chockie May 1981 23 p refs 

Presented at the 1981 Intern. Conf on Residential Solid Fuels. 
Portland. Oreg . 1 Jun 1981 
(Contract DE-AC06-76RL-01830) 

(DE81-029137. PNL-SA-9618. CONF-810674-31 Avail NTIS 
HC A02/MF A01 

The Pacific Northwest Region, including Washington. Oregon, 
and Idaho, is the geographic area for which an impact assessment 
of the residential use of solid fuels is performed An estimate of 
the potential energy contained in the fuelwood burned annually 
and an estimate of the mean conversion efficiency of the regional 
capital stock of woodburning appliances leads to a reasoned 
assessment of the contribution of wood energy to the residenital 
energy use in the region The use of solid fuels was associated 
with an increase in the incidence of residential fires nationally 
An estimate is made of the economic costs attributable to this 
source of fire incidence An additional area of concern relates 
to the harvesting practices of hundreds of individuals, cutting 
fuelwood for their own use Statistics describing injuries and 
death per Btu in the commercial logging industry are used as a 
basis for an estimate of injuries and deaths resulting from the 
increased collection of forest residues and fuelwood by private 
woodcutters DOE 

N82-14386|fl Punjab Agriculture Univ . Ludhiana (India) Coll 
of Agricultural Engineering 

ENERGY BALANCE AND UTIUZATION OF AGRICULTURAL 
WASTE ON A FARM Final Report 

8 S Pathak. A P Bhatnagar. Dalijit Singh, and K S Salanya 
1980 90 p refs Sponsored in part by Tata Energy Research 
Inst 

(PB81-229262) Avail NTIS HC A05/MF A01 CSCL21D 
The possibility of using crop residues and other agricultural 
works as a renewable energy source is investigated Some 
conclusions drawn are energy requirements of tractor operated 
farms are only marginally higher than bullock operated farms, 
the use of commercial fuels for cooking in rural areas is very 
limited, most crop residues except paddy straw is used for fodder 
or fuel, farmers use dung as fuels although they know its use 
as a fertilizer, all energy required by farms could be self-generated, 
and paddy straw should be burned to produce electricity GRA 

N82-14388j|l Punjab Agriculture Univ . Ludhiana (India) Coll 
of Agricultural Engineering 

STUDIES ON SUGARCANE AS AN ENERGY CROP FOR 
PUNJAB Final Report 

8 S Pathak. A P Bhatnagar. Oalijit Singh, and K S Salanya 
1980 25 p refs Sponsored in part by Tata Energy Research 
Inst 

(PB81-232308) Avail NTIS HC A02/MF A01 CSCL21D 
The energy costs and returns in the production of sugar 
cane and its conversion to alcohol, based on data collected 
from a sugar mill and a brewery, are presented Author (GRA) 

N82-14522j{l Petro-Lewis Corp . Denver. Colo 

FIELD DEMONSTRATION OF THE CONVENTIONAL STEAM 
DRIVE PROCESS WITH ANCILLARY MATERIALS Quarteriy 
Report. Jul. - Sep. 1980 

David R Alden and Rod L Eson (Chemical Oil Recovery Co . 
Bakersfield. Calif) 7 Oct 1980 13 p 
(Contract DE-FC03-79SF-10762) 

(DE81-026849. DOE/SF-10762/T2) Avail NTIS 

HC A02/MF A01 

This field test demonstrates an improved oil recovery process 
through the use of ancillary materials to steam drive injectors 
The ancillary materials are used to reduce injection in steam 
channels and thus force the injected steam to enter alternate 
flow paths Evaluation of the injection well production curves 
shows that currently there is over 125 incremental barrels of oil 
per day being produced by the four patterns receiving ancillary 
materials and that the incremental oil rate has been steadily 
increasing since the initial treatment in January. 1980 Preliminary 
work began on the evaluation of the producing temperatures. 


N82-14623j(l Chemical Oil Recovery Co . Bakersfield. Calif 

FIELD DEMONSTRATION OF THE CONVENTIONAL STEAM 
DRIVE PROCESS WITH ANCILLARY MATERIALS Quarterly 
Report. Oct. - Dec. 1980 

Rod L Eson and A M Shannon (Petro-Lewis Corp. Denver) 

Jan 1981 28 p 

(Contract DE-FC03-79SF-10762) 

(DE81-026962. DOE/SF-10762/T1) Avail NTIS 

HC A03/MF A01 

This field test demonstrates an improved oil recovery process 
through the use of ancillary materials to steam drive injectors 
The ancillary materials are used to reduce injection in steam 
channels and thus force the injected steam to enter alternate 
flow paths During the first two months of this quarter up to 
190 incremental barrels of oil per day were produced by the 
four patterns receiving ancillary materials The evaluation of the 
producing temperatures, steam injection profiles, chemical tracer 
sunreys. casing vent gas emissions and residual oil saturations 
in the SIX observation wells drilled is addressed DOE 

N82-14661|jl Jet Propulsion Lab. California Inst of Tech. 
Pasadena 

THE SEASAT CDMMERCIAL DEMONSTRATION PRO- 
GRAM 

S W McCandless (User Systems Engineering. Annandale. Va ). 
8 P Miller (Econ. Inc. Princeton. NJ). and D. R Montgomery 
In ESA AppI of Remote Sensing Data on the Continental Shelf 
Jul 1981 p 59-72 refs (For primary document see N82-14553 
05-43) 

Avail NTIS HC A13/MF A01. ESA. Pans FF 125 

The background and development of the Seasat commercial 
demonstration program are reviewed and the Seasat spacecraft 
and Its sensors (altimeter, wind field scatterometer. synthetic 
aperture radar, and scanning multichannel microwave radiometer) 
are described The satellite data distribution system allows for 
selected sets of data, reformatted or tailored to specific needs 
and geographical regions, to be available to commercial users 
Products include sea level and upper atmospheric pressure, sea 
surface temperature, marine winds, significant wave heights, 
primary wavs direction and period, and spectral wave data The 
results of a set of retrospective case studies performed for the 
commercial demonstration program are described These are in 
areas of application such as marine weather and ocean condition 
forecasting, offshore resource exploration and development, 
commercial fishing, and marine transportation Author (ESA) 

N82-14583|)l Bergen Univ (Norway) Dept of Chemistry 
OIL SPILL IDENTIFICATION BY CHEMICAL ANALYSIS 
0 Grahl-Nielsen and S Wilhelmsen (Inst of Marine Research. 
Bergen) In ESA AppI of Remote Sensing Data on the Continental 
Shelf Jul 1981 p 243-244 refs (For primary document see 
N82-14553 05-43) 

Avail NTIS HC A13/MF A01, ESA. Pans FF 125 

Gas chromatographic analyses of the relative amounts of 
phenanthrene and dibenzothiophene and their alkylated derivatives 
are shown to distinguish crude oils from different parts of the 
world and crude oils from different fields in the North Sea Ekofisk 
area These aromatic hydrocarbons are relatively unaffected by 
weathering and can be used for matching oils from oil spills 
with unweathered samples from the suspected source The method 
was used to identify the source of an oil spill in Bergen harbor 
It IS shown that analysis of the relative amounts of di- 
benzothiophenes is sufficient to discriminate between crude oils 
in most cases Author (ESA) 

N82- 146941 Department of Energy, Laramie, Wyo 

BIBUDGRAPHY OF PUBLICATIONS DEALING WITH TAR 
SANDS 

Sep 1981 296 p 

(DE81-026146. DOE/LETC/RI-81/2) Avail NTIS 

HC A13/MF A01 

A compilation of technical reports, patents, journal articles 
and books on the development of tar sands (oil sands) The 
emphasis is on the US resource and its development Included 
are articles on nondomestic tar sand and related heavy oil 
resources and their development The subjects include geology 
and resource evaluation, chemical and physical properties, in 
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situ recovery, upgrading and refining, history environmental, and 
miscellaneous (includes general survey papers, resource develop- 
ment, health and safety, economics, etc ) DOE 

N82-14595{^ Tetra Tech, Inc, Columbus, Ohio 

EVALUATION OF DEVONIAN SHALE POTENTIAL IN 
EASTERN KENTUCKY/TENNESSEE 

1981 104 p refs 

(Contract DE-AC21-79MC-10389) 

(DE82-001 164, DOE/METC-121) Avail NTIS 

HC A06/MF AOI 

The US Department of Energy s Eastern Gas Shales Project 
IS designed not only to identify the resource, but also to test 
improved methods of inducing permeability to facilitate gas 
drainage, collection, and production Results as they pertain to 
the Devonian gas shales of the Appalachian basin in eastern 
Kentucky and Tennessee are presented Geologic data and 
interpretations are summarized, and areas where the accumulation 
of gas may be large enough to justify commercial production 
are outlined DOE 

N82-14612jJI Department of Energy, Pittsburgh, Pa Mining 
Technology Center 

LONGWALL MINING OF THIN SEAMS 

Ernest A Curth 1981 22 p refs Presented at the 1st Ann 

Conf on Ground Control in Mining, Morgantown, W Va . 27 Jul 
1981 

(DE81-028042, CONF-810714-2) Avail NTIS 

HC A02/MF AOI 

Thin seam operations pose a challenge to the ingenuity of 
mining engineers to overcome the factor of human inconvenience 
in the restricted environment and associated high cost production 
Suprisingly, low seam longwalls in the Federal Republic of 
Germany in an average thickness of 35 in and dipping less 
than 18 deg come close to achieving the average production 
rate of all German longwall operations They are all plow faces, 
and a consistent production of 3300 tons per dav and a 
productivity of 40 tons per man shift are reported from one of 
the thin seam longwalls These results were attained by reliable 
high capacity equipment and roof support by shields that can 
be collapsed to as low as 22 inches Maximum mining height 
for plow operated faces lies at 3 1 5 inches Technology develop- 
ment for the future is discussed DOE 

N82-14613j^ California Univ , Livermore Lawrence Livermore 
Lab 

MATHEMATICAL MODELLING OF SOME CHEMICAL AND 
PHYSICAL PROCESSES IN UNDERGROUND COAL 
GASIFICATION 

John R Creighton Aug 1981 5 p Presented at the Eastern 

Section The Combustion Inst Conf, Pittsburgh, 27-29 Oct 
1981 Submitted for publication 

(DE81-027941, UCRL-86518, CONF-81 1027-1) Avail NTIS 
HC A02/MF AOI 

The chemical and physical processes governing underground 
coal gasification were conducted on laboratory scale experiments 
accompanied by mathematical modelling Blocks of selected coal 
types are cut to fit 55 gallon oil drums and sealed in place 
with plaster A 1 cm diameter hole is drilled the length of the 
block and plumbing attached to provide a flow of air or 
oxygen/steam mixture After an instrumented burn the block is 
sawed open to examine the cavity Mathematical modelling is 
directed towards predicting the cavity shape Sub models and 
their impact on predicted cavity shapes are examined DOE 

N82-14614j(l Sandia Labs , Albuquerque, N Mex Geothermal 

Technology Development Div 

ACCESSING THE GEOTHERMAL RESOURCES 

James R Kelsey 1981 6 p refs Presented at the Showcase 

for Technol Conf, Albuquerque, N Mex, 28 Oct 1981 

(Contract DE-AC04-76DP-00789) 

(DE81-025396, SAND-81-1384C, CONF-81 1018-1) Avail 
NTIS HC A02/MF AOI 

The technology development efforts in the areas of drilling, 
completion, and logging instrumentation are described These 
development efforts are aimed at solving the problems associated 
with the high temperatures, hard-fractured geological formations, 
and corrosive formation fluids DOE 

N82-14639j|l Pope, Evans, and Robbins, Inc , New York 

EVALUATION OF COAL GASIFICATION/COMBINED CYCLE 


POWER PLANT FEASIBIUTY AT THE SEWELLS POINT 
NAVAL COMPLEX. NORFOLK, VIRGINIA Final Report 

Jul 1981 235 p refs 
(Contract N62470-80-C-3736) 

(AD-A103674) Avail NTIS HCA11/MFA01 CSCL 10/2 
The feasibility of installing a coal gasification/combined cycle 
cogeneration plant at Sewells Point Naval Complex, Norfolk, 
Virginia is evaluated Current gasification technology, combined 
cycle thermodynamics, environmental control requirements, and 
conventional coal fired cogeneration cycles are addressed The 
utility interface, site considerations, and economic analyses are 
also presented It is concluded that a coal gasification/ combined 
cycle cogeneration plant supplying 50 MW of electnc power 
and 290,(X)0 Ib/hr of steam is technically feasible M D K 

N82-14880jfl Oak Ridge National Lab , Tenn 
COAL CONVERSION SOUD WASTE DISPOSAL 
C W Francis, W J Boegly, Jr , R R Turner, and E C Davis 
1981 21 p refs Presented at the Am Soc of Civil Engr 

Ann Meeting, Vail, Colo, 3 Aug 1981 
(Contract W-7405-eng-26) 

(DE81-028567, CONF-81085-1) Avail NTIS 

HC A02/MF AOI 

The major solid waste produced at coal conversion facilities 
will be gasification slag or ash To evaluate the impact of this 
waste on the environment, extensive characterization and leaching 
studies were conducted on ash/slags that were generated in 
bench-scale operations, pilot plants, and/or process development 
units for the Cogas, British Gas/Lurgi, Grace/Texaco, U-Gas, 
Foster Wheeler/ Stoic, SRC-I/Koppers-Totzek, SRC-ll/Texaco, and 
Combustion Engineenng gasification processes These studies, 
designed to assess the consequences of disposal in landfills, 
showed that none of the leachates from these eight wastes 
exceeded the US Environmental Protection Agency's toxicity limits 
established as a result of the Resource Conservation and Recovery 
Act of 1976 The major environmental impact associated with 
disposal of these solid wastes appears to be the dissolution of 
sulfate and the potential acidification of ground water DOE 

N82-14711 Iowa Univ . Oakdale 

STRATIGRAPHY AND DEPOSITIONAL HISTDRY OF THE 
lOLA LIMESTONE UPPER PENNSYLVANIAN (MIS- 
SOURIAN). NORTHERN MiOCONTINENT U.S. 
Ph.D. Thesis 

John Chades Mitchell 1981 379 p 
Avail Univ Microfilms Order No 8123341 

The lola Limestone, one of the best developed and most 
laterally extensive, yet least studied Missourian cyclic carbonates 
in the Midcontinent Upper Pennsyvianian. was studied Along 
with adjacent shales, five members constitute the lola cyclothem. 
B typical Kansas cyclothem In ascending order these are Chanute 
Shale. Paola Limestone. Munice Creek Shale. Raytown Limestone, 
and Lane/Bonner Springs Shale Although traditional interpretation 
of cyclothems regarded all shale as nearshore, shallow-water 
deposits, lola lithology and stratigraphy support the more recent 
hypothesis that the cyclothem represents a single transgressive- 
regressive event, with maximum transgression occurring during 
deposition of the Muncie Creek Shale Distribution of conodonts 
reflects the depositional pattern of the lola cyclothem Vertical 
variation far outweighs lateral variation in abundance and 
diversity Dissert Abstr 

N82-16162j(l Oak Ridge National Lab. Tenn 

THERMOLYSIS OF NAPHTHOLS 

M L Poutsma and C W Dyer 1981 6 p refs Presented at 
the Intern Conf on Coal Sci . Dusseldorf. 7 Sep 1981 
(Contract W-7405-eng-26) 

(DE81-029684. CONF-81 09 14-6) Avail NTIS 

HC A02/MF AOI 

A significant portion of the oxygen content of native coals 
and of the coal-dern/ed liquids used as process solvents dunng 
hydroliquefaction of coal is present as phenolic hydroxyl groups 
Various reported phenomenological effects of the phenolic content 
of process solvents on liquefaction jierformance were reviewed 
Background data concerning the chemical behavior of phenols 
under conditions representative of liquefaction were found lacking 
The thermolysis of representative phenols under carefully defined 
conditions was studied The behavior of the isomenc naphthols 
at 400 C in the absence of any purposely added reagents or 
catalysts is described The results reveal a set of previously 
unrecognized thermal reactions by which phenols may be 
condensed to furans. be deoxygenated to arenes. and serve as 
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hydrogen donors These processes, the latter two generally 
desirable and the former one undesirable, are inherently related 

M D K 

N82-15166jjl National Bureau of Standards. Washington. DC 
High Temperature Processes Group 

VAPORIZATION AND CHEMICAL TRANSPORT UNDER 
COAL GASIFICATION CONDITIONS 

J W Hastie. D W Bonnell. E R Plante, and W S Horton 
Dec 1 980 1 1 4 p refs 
(Contract DOE-EA-77-A-01-6010I 

(PB81-245839. NBSIR-80-21 78-DOE) Avail NTIS 

HC A06/MF A01 CSCL 07D 

Transpiration mass spectrometry for the quantitative analysis 
of high vapor temperature gases and vapors is descnbed This 
technique was applied to vapor transport and thermodynamic 
activity determinations for real and synthetic coal slag samples 
in reactive coal gas components at atmospheric pressure A highly 
nonideal and nonmonotonic (with temperature and composition 
vanables) behavior for alkali metal vapor transport was indicated. 
Thus a priori predictions of alkali metal transport in coal gasifiers 
without actual actnrity data are virtually impossible at the present 
time Surface segregation and diffusion limitations of alkali species 
in slags are also possible complicating effects Author 

N82-16221jfl Oak Ridge National Lab . Tenn Engineering 
Technology Div 

FAILURE MODES AND EFFECTS ANALYSIS OF A COAL- 
SLURRY PREHEATER 

H A Mitchell. L. F Parsly. and A N Smith Sep 1981 33 p 
refs 

(Contract W-740S-eng-26) 

(0E81 -030425. ORNL/TM-7664) Avail NTIS 

HC A03/MF A01 

Some 5S potential failure modes were identified in a coal 
sluriy preheater, a cntical component in a typical coal direct 
liquefaction plant. Fourteen of these events, if they should occur, 
would result in losses of sufficient magnitude to require special 
consideration in the design or operating phase to assure control 
of risk at an acceptable level It is concluded that the failure 
modes and effects analysis technique (FMEA) could be a valuable 
tool in the identification of critical components for coal conversion 
systems For maximum effect. FMEA needs to be used during 
the initial design phase Its principal value is to determine high-nsk 
failure modes, which could have unacceptable impacts on system 
safety and reliability/availability The usefulness of FMEA can 
be improved if it is supplemented by the development of a 
failure data base, this data base could also be of value in selected 
cases as input to a more detailed technique such as a fault-free 
analysis DOE 

N82-16222||l Oak Ridge National Lab. Tenn Engineering 
Technology Div 

COAL AND UMESTONE FEED TESTING FOR ATMO- 
SPHERIC FLUIDIZED BED COMBUSTION 

C S Daw. J F Thomas, and M E Lackey Sep 1981 78 p 
(Contract W-7405-eng-36) 

(DE81 -030629. ORNL/TM-77241 Avail NTIS 

HC A05/MF A01 

Pneumatic conveying tests of coal and coal limestone mixtures 
were performed on a conveying system designed to represent 
the branch feed lines in the TVA 20 MW(e) atmospheric fluidized 
bed combustor pilot plant Test conditions were chosen to cover 
the operating ranges anticipated for the pilot plant These tests 
led to a basic understanding of the design and operating problems 
associated with coal surface moisture, air velocity, fines 
content, solids loading, and limestone to coal ratio Coal surface 
moisture was found to be the most important parameter affecting 
handling properties Above a critical level of about six %. surface 
moisture caused severe compaction problems in the feed hopper 
and impact plugging in the conveyor line When surface moisture 
was less than six %. conveyor line plugging resulted only from 
saltation and filling DOE 

N82-16224j|l Department of Energy. Bartlesville. Okla 

MOTOR GASOUNE8, WINTER 1980-81 

E M Shelton Jul 1981 67 p refs 

(DE81-030845. DOE/BETC/PPS-81/3) Avail: NTIS 

HC A04/MF A01 

A compilation of analytical data for 546 samples of motor 
gasoline produced by 23 manufacturers is presented The data 
are tabulated by groups according to brands (unlabeled) and 


grades for 17 marketing distncts into which the country is 
divided A map showing marketing areas, distncts. and sampling 
locations is induced Trends of selected properties of motor fuels 
since 1959 are charted Octane distnbution percent charts for 
areas 1. 2. 3. and 4 for unleaded antiknock index (R -F M)/2 
below 90 0. unleaded antiknock index (R + M)/2 below 93 0. 
and leaded antiknock index (R + M)/2 93 0 and above grades 
of gasoline are presented The antiknock (octane) index (R -F 
M)/2 averages of gasoline sold in this country were 87 6 unleaded 
below 90 0. 91 4 unleaded 90 0 and above. 89.1 leaded below 
93 0. and 93 3 leaded 93 0 and above grades of gasoline DOE 

N82-16226|jl Texas UnKr. Austin Bureau of Economic 
Geology 

A88E88MENT OF IN-PLACE 80LUTI0N METHANE IN 
TERTIARY SAND8TONE8: TEXA8 GULF COA8T 

A R Gregory. M M Dodge. J S Posey, and R A Morton 
1981 8 p refs Presented at the 5th Geopressured-geothermal 
Energy Conf. Baton Rouge. La. 13 Oct 1981 
(Contract DE-AC08-78ET-1 1397) 

(DE81-029772. CONF-81 1026-5) Avail: NTIS 

HC A02/MF A01 

The total volume of in place methane dissolved in formation 
waters of deep sandstone reservoirs of the onshore Texas Gulf 
Coast within the stratigraphic section extending from the base 
of significant hydrocarbon production (8000 ft) to the deepest 
significant sandstone occurrence is appraised Reservoir bulk 
volume, porosity, and methane solubility were evaluated The 
latter is controlled by the temperature, pressure, and salinity of 
formation waters Regional assessment of the volume and 
distribution of potential sandstone reservoirs was made from a 
data base of 880 electncal well logs, from which a grid of 
24 structural dip cross sections and 4 strike cross sections was 
constructed These cross sections extend from near the Wilcox 
outcrop to the coastline The structural and stratigraphic framework 
of Tertiary sandstone units was mapped Structual and stratigraph- 
ic frame-boundaries were used to divide the Texas Gulf Coast 
into 24 subdivisions Methane content in each of nine formations 
or divisions of formations was determined for each subdivision. 
The total in place methane for Tertiary sandstones below 
8000 ft in the Texas Gulf Coast was found to be 690 TCF 
The total in place methane for effective Tertiary sandstones 
(sandstone units greater than 30 ft thick) below 9000 ft was 
325 TCF DOE 

N82-16226|il Battelle Pacific Northwest Labs . Richiand. Wash 

THERMOCHEMICAL PRODUCTION OF UQUID8 FROM 
BIOMA88 

D C Eiliott 1981 8 p refs Presented at Solar World Forum. 
Brighton. England. 23 Aug 1981 
(Contract DE-AC06-76RL-01830) 

(DE81-030085. PNL-SA-9246. CONF-81 0865-1) Avail NTIS 
HC A02/MF A01 

The chemistry of this process is essentially that of the 
CO-steam process wherein carbon monoxide and water, catalyzed 
by sodium carbonate, are the reducing agents for the biomass 
A water slurry process involving a prehydrolysis step for wrxid 
chips has been used to produce the first biomess-denved oil on 
a large scale ' A second variation which requires recycle of a 
portion of the product for use as the carrier vehicle for wood 
flour has also been developed to the point of producing 
multi-barrel quantities of product An extensive amount of product 
analysis has been completed on both types of product They 
are similar, being highly phenolic and approximately 10% by 
weight of oxygen Utilization of the product as a boiler fuel has 
been tested and other uses of the product are now being 
investigated Analytical results and product application tests ere 
discussed DOE 

N82-16227)|l California Univ . Livermore Lawrence Livermore 
Lab 

HI0H-PRES8URE 80LVENT EXTRACTION OF METHANE 
FROM GEOPRE88URED FLUID8 

R Quong. H H Otuski. F E Locke, and R Netherton Aug 
1981 6 p refs Presented at the Sth Geopressured-Geothermal 
Energy Conf . Baton Rouge. La . 13-15 Oct 1981 Submitted 
for publication 
(Contract W-7405-eng-48) 

(DE81-027713. UCRL-86516. CONF-81 1026-2) Avail NTIS 
HC A02/MF A01 

Technical and economic aspects of solvent extraction as a 
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means of recovering dissolved methane from geopressured- 
geothermal brines at high pressures are considered Economic 
assessment shows that additional investment in a high pressure 
solvent extraction plant preceding direct injection disposal of 
bnnes into isolated aquifers can be profitable Solvent extraction 
IS compared with other injection methods The contributions of 
hydraulic (pressure) energy recovery and geothermal power 
production are also assessed. The solubilities of a promising 
solvent, n-hexadecane. and a potential low cost solvent. No 2 
Diesel fuel, were measured in 15 wt percent NaQ solutions at 
temperatures up to 1 50 C Preliminary results of initial extraction 
tests at 150 C and 1000 psi in sub-pilot scale equipment are 
also presented DOE 

N82-15232|jl Massachusetts Inst of Tech. Cambridge LNG 
Research Center 

LIQUID NATURAL GAS RAPID PHASE TRANSITIONS 
Topical Report. Sep. 1979 - Sep. 1980 

George A Corbin and Robert C Reid Jan 1981 99 p refs 
Prepared for Gas Research Inst 

(PB81-244774. GRI-80/0031) Avail. NTIS 

HC A05/MF A01 CSCL 21D 

An apparatus was constructed to test the concept of initiating 
a rapid phase transition (RPT) m methane-nch LNG on water 
by collapsing the vapor film with a shock wave Helium 
overpressures were achieved by breaking a diaphragm in a 
high-pressure helium chamber Pressure transducers recorded 
subsequent events NORPT were noted for liquid nitrogen, liquid 
ethane, liquid methane or methane-nch LNG even with helium 
driver pressures up to 62 bar The helium did. however, greatly 
enhance the boiling rate of the cryogen on water On the basis 
of analytical modelling, it was concluded that a RPT would be 
very improbable for a methane-nch LNG contacting ambient water 
in a mode where the surface pressures were high In the course 
of the project, a new thermodynamic model was developed as 
a possible explanation for a RPT in cas es where t he hot liquid 
temperature would exceed the critical temperature of the 
cryogen GRA 

N82-16233jjl Southwest Research Inst. San Antonio. Tex 

CHARACTERIZATION OF DIESEL EMISSIONS AS A 
FUNCTION OF FUEL VARIABLES Final Report. Sap. 
1979 - Mar. 1981 

Bruce 8 Bykowski Mar 1981 288 p refs 
(Contract EPa-68-03-2707) 

(PB81-244048. EPA/460-3-81-015) Avail NTIS 

HCA11/MFA01 CSCL21D 

Several properties of a refinery straight run kerosene', which 
have a narrow boiling range approximating the middle of a No 
1 diesel fuel, were altered to study their effects on regulated 
and unregulated .exhaust emissions Eleven fuel blends, represen- 
ting changes in nitrogen content, aromatic level, boiling point 
distribution, olefin content, and cetane number, were evaluated 
Statistical analysis, including regression, was performed using 
selected fuel properties as independent variables Higher aromatic 
levels are generally associated with increased emissions, while 
increased olefin levels are generally associated with decrease 
emissions GRA 

N82-16462|(l Ricardo & Co . Engineers (1927) Ltd . Shoreham-by- 
Sea (England) 

THE UTIUSATION OF ALCOHOL IN LIGHT DUTY DIESEL 
ENGINES Final Report 
28 May 1981 41 p refs Sponsored by EPA 
(PB81-244469. EPA-460/3-81-010. DP-81/935) Avail NTIS 
HC A03/MF A01 CSCL 21G 

Various approaches employed to facilitate the utilization of 
alcohols, methanol and ethanol, in light duty diesel engines were 
reviewed The choice of which system to employ is most heavily 
influenced by the projsortion of alcohol substitution which is 
required and the resulting engine first cost penalty which is 
deemed to be acceptable Alcohol utilization by more or less 
conventional spark ignited engines appears to be far less 
problematical than conversion of diesel engines GRA 

N82-154S9*j^ Geological Survey. Denver. Colo. 

GEOLDGIC APPLICATIONS OF THERMAL-INERTIA 
MAPPING FROM SATELUTE Final Report 

Terry W OfTield. Pnncipal Investigator. Kenneth Watson, and 
Susanne Hummer-Miller Jul 1981 109 p refs Original contains 
imagery Original imagery may be purchased from NASA Goddard 


Space Flight Center. (Code 601). Greenbelt. Md 20771 
Domestic users send orders to 'Attn National Space Science 
Data Center', non-domestic users send orders to 'Attn. Worid 
Data Center A for Rockets and Satellites' HCMM 
(NASA Order S-40256-B) 

(E82-10011. NASA-CR-164818) Avail. NTIS 

HC A06/MF A01 CSCL 088 

In the Powder Rnrer Basin. Wyo . narrow geologic units having 
thermal inertias which contrast with their surroundings can be 
disenminated in optimal images. A few subtle thermal inertia 
anomalies coincide with areas of helium leakage believed to be 
associated with deep oil and gas concentrations. The most 
important results involved delineation of tectonic framework 
elements some of which were not previously recognized Thermal 
and thermal inertia images also permit mapping of geomorphic 
textural domains. A thermal lineament appears to reveal a 
basement discontinuity which involves the Homestake Mine in 
the Black Hill, a zone of Tertiary igneous activity and faaes 
control in oil producing horizons Applications of these data to 
the Cabeza Prieta. Ariz . area illustrate their potential for igneous 
rock type discnmination Extension to Yellowstone National Park 
result^ in the detection of additional structural information but 
surface hydrothermal features could not be distinguished with 
any confidence A thermal inertia mapping algorithm, a fast and 
accurate image registration technique, and an efficient topographic 
slope and elevation correction method were developed Author 

N82-1B606jjl Texas Univ . Austin Bureau of Economic 
Geology 

STRUCTURAL EVDLUTIDN OF THREE GEOPRESSUREO- 
GEOTHERMAL AREAS IN THE TEXAS GULF COAST 

Charles D Winker. Robert A Morton, and Deborah 0 Garcia 
1981 13 p refs Presented at the 5th Geopressured-Geothermal 
Energy Conf. Baton Rouge. La. 13 Oct 1981 
(Contract DE-AC08-79ET-271 1 1) 

(DE81-029799. CONF-81 1026-9) Avail NTIS 

HC A02/MF A01 

Detailed analysis of geological and seismic data from several 
geopressured geothermal areas (Cuero. Blessing. Pleasant Bayou) 
reveals similarities in structural-stratigraphic relationships that form 
geopressured aquifers as well as differences in structural 
complexity and evolution that characterize the different areas In 
these examples, geopressured sandstones are isolated on the 
updip side by downfaulting against shelf-slope shales, and on 
the downdip side by unfaulting against transgressive marine shales 
Moreover, they are isolated above and below by thick sequences 
of transgressive shale or interbedded sandstone and shale 
Prospective reservoirs are found where delatic and associated 
sandstones (distributary channel, delta front, barrie-strandplain) 
were dejxisited seaward of major growth faults and near the 
shelf margin DOE 

N82-1BB08j|l' Gulf Universities Research Consortium. Bellaire. 
Tex. 

RELA'nONAL METHDDOLOOY FOR INTEGRATING AND 
ANALYZING FIELD TEST AND RESEARCH DATA DE- 
SCRIBING ENHANCED OIL RECOVERY 

Bill A. Bavinger. Scott Callaway. Donna Tice Goodbread. and 
James L Gumnick Oct 1981 154 p refs 
(Contract DE-AC01-76ET-10145) 

(DE81-030441: DOE/ET-10145/72) Avail: NTIS 

HC A08/MF A01 

The application of concepts of relational analysis for the 
integration of two expenmental data bases was demonstrated 
The following data bases are created' the enhanced oil recovery 
field test data bass; and the enhanced oil recovery research 
data base DOE 

N82-16509# University of Southern Mississippi. Hattiesburg 
Dept of Polymer Science 

IMPROVED POLYMERS FOR ENHANCED OIL RECOVERY 
SYNTHESIS AND RHEOLOGY Annual Report Oct 1979 - 
Sep. 1980 

C. L McCormick. R D Hester. H. H Neidinger. and G C Wildman 
Apr. 1981 300 p refs 

(Contracts DE-AS05-77ET- 12038. EF-77-S-05-5603) 
(DE81-030194; DOE/ET-12038/T3: AR-3) Avail: NTIS 
HC A13/MF A01 

The synthesis, characterization, and rheological studies of 
random and graft copolymers which are used as models for 
mobility control agents in enhanced oil recovery are reported. 
The following procedures are studied, macromolecular syntheses 
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of model polymers, dilute solution viscosity, aqueous size exclusion 
chromatography, and laser light scattering DOE 

N82-15546jjl Sandia Labs . Albuquerque. N Mex 

SANOIA PROGRAM IN GEOTHERMAL TECHNOLOGY 
DEVELOPMENT 

J R Kelsey and B C Caskey 1981 4 p refs Presented at 

the Geothermal Resources Council Ann Meeting. Houston. Tex . 
25 Oct 1981 

(Contract DE-AC04-760P-00789) 

(DE81-025394. SAND-81-1490C. CONF-8 1 1 01 5-4) Avail 
NTIS HC A02/MF A01 

The accomplishments of the geothermal research program, 
the status of current projects, and plans for future activities are 
presented The program includes R and D in high temperature 
rock penetration mechanics, drilling fluids borehole mechanics, 
and diagnostics technology DOE 

N82-16B62|jl SRI International Corp . Menlo Park. Calif 

EXPLORATORY STUDY OF COAL-CONVERSION CHEM- 
ISTRY Quarterly Report. 20 Jun. 19S0 - 19 Sep. 1981 
4 Mar. 1981 35 p refs 

(DE81-016136. DOE/ET-14855/12) Avail NTIS 

HC A03/MF AOt 

The mechanism of cleavage of key bond types present in 
coals, and catalysis of conversion in C0-H20 systems are 
described. Catalytic carbon-carbon and carbon-oxygen bond 
cleavage in coal related diphenylmethane and diphenyl ether 
structures were measured The homogeneous scission of 
carbon-oxygen bonds in diphenyl ether structure was also studied 
The C0-H20 conversion level is obtained with aqueous solutions 
either at a starting pH above 12 6 or in neutral solutions with 
water soluble catalysts present Catalysts, including the potassium 
or sodium salts of molybdate, chromate, manganate. and tungstate 
was studied and it is found that all are effective in the 3000 to 
6000 ppM range. The nitrate was converted to ammonium ion 
and formate was detected in the product aqueous phase It is 
found that catalytic quantities of sodium formate in C0/H20 at 
pH 7 are effective in the conversion DOE 

N82-166B9|^ Los Alamos Scientific Ub. N Mex 
HOT DRY ROCK GEOTHERMAL PROSPECTS. 1981 
F. Goff. A W Laughlin. J Aldrich. M E Ander. 8 H Amey, E 
Decker. J Gardner. G. Heiken, A J Kron. C M. LaOelfe et al 
1981 5 p refs Presented at the Geothermal Resources Council 
Ann Meeting. Houston. Tex. 25-29 Oct 1981 
(Contract W-7405-eng-36) 

(DE81 -025305: LA-U R-81-1807. CONF-8 1 1015-8) Avail 
NTIS HC A02/MF A01 

Sites within the USA as candidates for development of a 
second hot dry rock (HDR) geothermal system were assessed 
Potential sites examined fall broadly into three categories 
according to the nature of their thermal anomalies. ( 1 ) quaternary 
magmahydrothermal (volcanic or igneous) systems. (2) regional 
thermal anomalies of tectonic ongin. and (3) prequatemary 
Plutonic and metamorphic complexes Sites with tioth electncal 
generation and direct use potential were considered however, 
efforts were concentrated on electrical sites. DOE 

N82-1666(^ Pacific Northwest Lab. Richland. Wash 
WIND SPEED SIMULATION FOR ECONOMIC EVALUATION 
OF WIND ENERGY CONVERSION SYSTEMS 

J V. Ramsdell. G F Athey. and M Y Ballinger Jul. 1981 
14 p refs Presented at the 4th U S Natl Conf of Wind Eng. 
Res.. Seattle. 26-29 Jul 1981 Submitted for publication 
(Contract DE-AC06-76RL-01830) 

(DE81-030077. PNL-SA-9149; CONF-8 10742-3) Avail. NTIS 
HC A02/MF A01 

A time senes model was developed for the simulation of 
wind speeds The model provides for the incorporation of 
systematic seasonal variation of the mean speed, standard 
deviation, and correlation of speeds. It also provides for 
incorporation of the systematic diurnal variation of the mean 
speed and the standard deviation. As a demonstration of the 
model capabilities, a number of simulations were using model 
parameters derived from data previously collected. The results 
of analyses of both sets of data, the simulated set and the real 
data, were compared In general the major features found in 
the analyses of the real data are identifiable in the correspon- 
ding analyses of the simulated data The primary difference 
between the two data Mts is in the frequency of high wind 


speeds The frequencies of hourly and daily average wind speeds 
greater than two standard deviations above the mean are 
underestimated slightly by the model DOE 

N82-16693jj( TRW Energy Systems. Redondo Beach. Calif 

SAMPLING AND ANALYSIS OF POTENTIAL GEOTHERMAL 
SITES Final Report. Apr. 1978 - Apr. 1979 

R Sung. G Houser. D Strehier. and K Scheyer Aug 1981 
205 p refs 

(Contract EPA-68-03-2560) 

(PB81-240061. EPA-600/7-81-138) Avail NTIS 

HC A10/MF A01 CSCL 081 

Information on the physical, chemical and radiochemical data 
of geothermal manifestations (wells and springs) in areas with 
the most probable potential for development was documented 
The information can be used to evaluate control technologies 
and to ultimately establish emission/discharge standards for the 
emerging geothermal industry GRA 

N82-1B604jjl Brookhaven National Lab. Upton. N Y Dept 
of Energy and Environment 

REAL-TIME COARSE-PARTICLE MASS MEASUREMENTS 
IN A HIGH-TEMPERATURE/PRESSURE COAL-GASIFIER 
PROCESS TREATMENT 

J Wegrzyn. J Saunders, and VV Marlow 1981 7 p Presented 
at the (^nf on High Temp . High Pressure Particulate and Alkali 
Control in (^al Combust Process Streams. Morgantown. W Va . 
3-5 Feb 1981 

(Contract DE-AC02-76CH-00016) 

(OE81-03D039. BNL-29953. CONF-810261-1) Avail NTIS 
HC A02/MF ADI 

A sampling system that employs a probe appropriate for 
direct extracted sampling of erosive range particulate matter from 
a coal gasifier outlet or a high pressure fluidized bed combustor 
was constructed The sampling system consists of four modules 
(1) a null balance extractive probe with injection through a porous 
lined tube to minimize wall loss. (2) a stem type virtual impactor 
to separate coarse from Tine particles. (3) a hlter tape collector, 
and (4) a beta gauge total mass detector A stem type virtual 
impactor separates at ambient gas stream conditions the coarse 
particles from the sampling stream so that at filtration no 
condensible vapors, fine particles or reactive gases pass through 
the filter tape This system provides coarse particle mass flux 
data with a time resolution of 30 seconds or better Sampling 
requirements for high temperature, high pressure aerosols are 
defined and discussed DOE 

N82-16666j|l Goettingen Univ (West Germany) Inst fuer 
Geophysik. 

GEOMAGNETIC AND MAONETOTELLURIC SDUNDINGS IN 
THE AREA OF THE CENTRAL EUROPEAN RIFT SYSTEM 
Final Raport, Jun. 1980 

Michael Lee Richards. Urich Schmucker. Erich Steveling. and 
Juergen Waterman Bonn Bundesministerum fuer Forschung 
und Technologie Aug 1981 76 p refs In GERMAN. ENGLISH 
summary Sponsored by Bundesministenum fuer Forschung und 
Technologie and EEC 

(BMFT-FB-T-B1-111: ISSN-0340-7608) Avail. NTIS 

HC A05/MF A01: Fachinformationszentrum. Karlsruhe. West 
Germany DM 16 

The conductivity structure connected with the Central 
European rift system was investigated with regard to geothermal 
energy sources using methods of geomagnetic depth sounding 
and magnetotelluric sounding Sensors, a data acquisition system, 
and a software package for data handling and data analysis 
were developed Dunng a test campaign in the Leinegraben area 
and two Field campaigns in the Rheingraben area, geoelectric 
and geomagnetic variations in the period range from 6 seconds 
to 24 hours were registrated At base sites in the Rheingraben 
and the Black Forest, models of the vertical profile of the electrical 
conductivity were determined, while at sites in between the lateral 
conductivity variations were investigated The perturbation of 
magnetic Field in the region of the Rheingraben is strong and 
frequency dependent The higher frequencies (low penetration 
depths) ^ow the influence of the graben sedimentary structure, 
filling only the narrow graben area, and strong currents along 
the center of the graben The lower frequencies (deeper penetration 
depths) reflect the deeper, probably broader conductivity 
structure Author 

N82-1S661j|l Los Alamos Scientific Lab.. N Mex 

SCHLUMBERGER RESISTIVITY STUDY OF THE JEMEZ 
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SPRINGS REGION OF NORTHWESTERN NEW MEXICO 

Chris Pearson and Fraser Goff 1981 5 p refs Presented at 

the Geothermal Resources Council Ann Meeting, Houston, Tex., 
25-29 Oct 1981 
(Contract W-7405-eng-36) 

(0E81-025302; LA-UR-8 1-1806. CONF-81 101 5-10) Avail: 
NTIS HC A02/MF A01 

Schlumberger resistivity soundings made in the Jemez 
Mountains of northwestern New Mexico, near the village of Jemez 
Spnngs. are presented Three areas that have potential as low 
temperature geothermal reservoirs were identified The areas are 
characterized by a localized zone of very low resistivity which 
represents the extent of geothermal water and correlates with 
the location of hot springs or recent volcanic rocks Resistivities 
increase rapidly toward the margins of the anomalies, suggesting 
either vanable porosities or variable temperatures and salinities 
in the reservoirs DOE 

N82-16981jfl California Univ . Berkeley Lawrence Berkeley 
Lab Engineering and Technical Senrices Div 

GRAD: A TOOL FOR PROGRAM ANALYSIS ANO 

PROGRESS MONITORING 

Winifred W S Yen and J Dennis Lawrence Jun 1981 5 p 

refs Presented at the Ann Meeting of the Geothermal Resources 
Council. Houston. Tex. 25-29 Oct 1981 
(Contract W-7405-eng-48) 

(0E81-028098. LBL-12820; CONF-81 1015-14) Avail NTIS 
HC A02/MF A01 

The development and operation of the Geothermal Resource 
Areas Database (GRAD) is descnbed The data base was created 
as part of the National Geothermal Progress Monitor System in 
1979 The data base is organized around the concept of a 
geothermal area and provides broad coverage of geothermal 
development activities in the United States Sixteen records, 
covering pre-lease, lease, and post-lease activities are defined 
for each area Data collected in the various subject areas are 
cntically evaluated, and then entered into an on-line interactive 
computer system The system is publicly available for retrieval 
and use DOE 
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ENERGY CONVERSION 

Includes photovoltaic, thermoelectnc, geothermal, ocean thermal, 
and wind energy conversion. Also includes nuclear reactors and 
magnetohydrodynamic generators 


A82-10192 Photoacoustic figure of merit for photo- 

thermal energy conversion efficiency. D. Cahen (Weizmann Institute 
of Science, Rehovot, Israel) Optics Communications, vol. 39, Oct. 
1 5, 2?81, p. 243-246 15 refs 

The photoacoustic signal detected near the non-illuminated back 
surface of a photothermal converter can be used for comparative 
studies of the conversion efficiency of the converter. The signal is 
caused not only by the thermal wave transmitted through the 
sample, but also by mechanical vibrations of the sample itself. While 
no absolute absorptance or emittance values can be obtained, the 
signal reflects the influences of both these quantities on the 
conversion efficiency Thus this kind of method may lend itself to 
quality control of such converters, although direct comparisons 
between absorbing surfaces on different substrates are still problem- 
atic. (Author) 

A82-10450 Waves of energy. F. G. W Smith and R. H. 

Charlier. Sea Frontiers, vol. 27, May-June 1981, p. 139-149. 

Possible means for harnessing the energy contained in ocean 
waves are considered Problems associated with the low-grade nature 
of wave energy and the rate at which wave crests approach are 
pointed out, and simple devices already in use for the supply of 
energy to bell buoys, whistle buoys and lighted buoys are noted. 
Attention is then given to wave energy conversion systems based on 
the focusing of waves onto a narrow ramp leading to a reservoir from 
which water is released to power a turbine generator, a slightly 
submerged circular shell which directs waves into its center cavity 
where waves act to turn a turbine (the Dam-Atoll), a long vertical 
pipe with an internal valve allowing water to move in an upward 
direction (the Isaacs wave-energy pump), a turbine located at the 
bottom of an open-topped pipe (the Masuda buoy), a completely 
submerged closed air chamber from which runs a large pipe open to 
the sea, a wave piston which acts by the compression of air to drive a 
turbine, a massive structure with upper and lower reservoirs (the 
Russel rectifier), and devices which consist of floating or submerged 
objects which transfer wave energy to pumps (the Salter duck and 
Cockerell raft ) It is concluded that although wave-powered genera- 
tors are not likely to become competitive in the near future or 
provide more than a small portion of world demand, they may be 
found useful under special conditions. A.L.W. 

A82-10958 H Correlation between results of zone method 
and experiment in radiative heat transfer. A. J Sistino (Argonne 
National Laboratory, Argonne, \L). American Society of Mechanical 
Engineers and American Institute of Chemical Engineers, National 
Heat Transfer Conference, 20th, Milwaukee, Wl, Aug 2-5, 1981, 
ASME Paper 81-HT-71 5 p 13 refs. (VIembers, $2 00, nonmembers, 
$4.00. Research supported by the U S. Department of Energy 

The zone method is used to simulate the radiative and 
conductive heat transfer characteristics of an engineering test facility. 
The results obtained with the zone method are compared to those 
measured in the subject facility, and it is found that the theoretical 
and experimental results agree within five percent when the effective 
wall emissivity is taken to be 0.25. This effective wall emissivity is 
the product of the actual wall emissivity times the self-absorption 
factor of the radiation in the cool boundary layer (Author) 

A82-10978 H Application of orthotropic plate theory to 
windmill blade design. C Rubin (Vanderbilt University, Nashville, 
TN). ASME, Transactions, Journal of Mechanical Design, vol. 103, 
Oct. 1981, p. 892-894 5 refs 

The windmill blade is treated as a semi-infinite orthotropic 
wedge with free-free boundary conditions. A closed form solution 


for the deflections and stresses is obtained as a function of the 
loading. The loading may be quite general. Results for three different 
materials which are commonly used for windmill blades (aluminum, 
Sitka spruce, and fiberglass) are obtained. Applications also include 
ribbed, corrugated, and layered structures. In addition, other types 
of boundary conditions may be used to obtain solutions to a wide 
variety of other orthotropic plate problems. (Author) 

A82-11131 The tilting mode in field-reversed configura- 

tions. R A Clemente and J L Milovich (Comision Nacional de 
Energia Atomica, Division Fusidn Nuclear, Buenos Aires, Argentina) 
Physics Letters, vol 85A, Sept 21, 1981, p 148-150 5 refs 

Analytical consideration is given to the problem of the stability 
of plasma equilibria in toroidal field-reversed configurations to the 
rotation of the symmetry axis inside the separatrix (the tilting 
mode) The energy principle is applied to an axisymmetric configura- 
tion of an ideal plasma in which the plasma reaches the separatrix in 
the form of a revolution ellipsoid, and for which the equilibrium is 
described by Hill's vortex solution to the poloidal flux function 
Analytic growth rates for the tilting mode are obtained as a function 
of the elongation of the separatrix, and it is found that the prolate 
field-reversed configurations are unstable to the tilting mode, while 
spherical configurations are neutrally stable and oblate configura- 
tions are stable Results confirm the studies of Rosenbluth and 
Bussac (1979) on the MHD stability of the spheromak A L W 

A82-11389 Net energy analysis of small wind energy 

conversion systems. B N Haack (Ball State University, Muncie, IN) 
Applied Energy , vo\ 9, Nov 1981, p 193-200 15 refs 

The net energy of a small wind electric conversion system is 
calculated and compared with the net energy of other electricity 
sources. Net energy is the amount of energy remaining for consumer 
use after deducting the energy required' to find and upgrade the 
energy source and construct and maintain the electricity generating 
system A 3 kW rated wind electric system for residential use is 
examined The amount of energy obtained from this system is 
estimated by using a computer-operated simulation model which 
incorporates wind speeds, residentiai.electricity demands and paranu- 
eters from the generator, inverter and storage components The net 
energy gam for this wind system is better than that of other systems 
with which It IS compared (Author) 

A82-11701 Intersociety Energy Conversion Engineering 

Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. 
Volumes 1, 2 8i 3. Conference sponsored by ACS, AlChE, AIAA, 
ANS, ASME, IEEE, and SAE New York, American Society of 
Mechanical Engineers, 1981. Vol. 1, 1038 p., vol. 2, 1072 p.. vol. 3, 
533 p. Price of three volumes, members, $145., nonmembers, $165. 

Topics covered include advanced concept in energy conversion, 
advanced energy systems, and power systems for aircraft and 
spacecraft applications. Papers were presented on biomass, efficient 
building mechanical systems, efficient industrial systems, electro- 
chemical energy conversion, and energy storage, in addition to fossil 
energy, geothermal power systems, and heat engines and technology 
applications. Studies on hydrogen, MHD power generation, nuclear 
power, photovoltaic and solar thermal systems. Sterling cycle engines 
and technology, thermionics and thermoelectric power generation, 
and wind power are provided. M.S.K. 

A82-11702 § The economic implications of the energy and 

thermal efficiencies of energy conversion systems. H E. Khalifa 
(United Technologies Research Center, East Hartford, CT). In 
Intersociety Energy Conversion Engineering Conference, 16th, Atlan- 
ta, GA, August 9-14, 1981, Proceedings. Volume 1. 

New York, American Society of Mechanical Engineers. 1981, p 
3-8 

The paper examines the concepts of first-law (thermal) and 
second-law (exergy) efficiencies of power generation systems and the 
manner in which these efficiencies affect the economics of such 
systems It is shown that, although the thermal efficiency may 
provide a preliminary indicator of the unit cost of the energy 
conversion equipment, it is generally a poor measure of the degree of 
success of the system in utilizing the input energy stream. It is also 
shown that the exergy efficiency, while not particularly suitable for 
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estimating the equipment cost, provides an excellent measure of the 
energy source utilization efficiency A simple methodology is given 
for combining the two efficiencies to provide some preliminary 
indications of the optimum design conditions for Rankine cycle 
energy conversion systems intended for the utilization of low-to 
moderate-temperature energy streams such as those produced from 
geothermal and waste energy sourdes (Author) 

A82-11720 § A hidden advantage of permanent magnet 

electrical generating systems. J. J O'Neill (General Electric Co , 
Binghamton, NY). In: Intersociety Energy Conversion Engineering 
Djnference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings 
Volume 1. New York, American Society of 

Mechanical Engineers, 1981, p. 136-139 7 refs. USAF-supported 
research. 

The development of permanent magnet aircraft electrical gener- 
ating systems heralds the beginning of a new era. This technique 
brings many advantages to the user in terms of size, weight and 
reliability. Ifowever, the most significant of these advantages is the 
extremely high efficiency which is characteristic of these systems 
This paper examines the effect of the higher system efficiency on the 
user, specifically in the area of aircraft fuel consumption. Driven by 
rising fuel costs, engine and aircraft manufacturers are striving for 
more efficient performance to minimize life cycle costs The results 
of a study which examines the effect of several permanent magnet 
ratings on different aircraft sizes are presented. (Author) 

A82-11747 H Development of space reactor core heat pipes. 

K L Meier, H E. Martinez, and J. E Runyan (California, University, 
Los Alamos, NM). In Intersociety Energy Conversion Engineering 
Conference. 16th, Atlanta, GA, August 9-14, 1981, Proceedings 
Volume 1 New York, American Society of 

Mechanical Engineers, 1981, p 296-301 6 refs 

The Space Power Advanced Reactor (SPAR) core heat pipes are 
being developed to transport 15 kW of power at 1400 K. A straight, 
2-m-long, 15 9-mm-diam heat pipe was fabricated of low-carbon 
arc-cast molybdenum and filled with sodium as the working fluid 
This nonconcetric, annular, screen-tube-wick pipe was tested success- 
fully’ afT6'1 kW at' 1310”K; at which'point a" boiling-limifwas 
encountered Follow-on work has produced an as yet untested heat 
pipe which has its wick centered in the evaporator by spacer wires to 
alleviate the boiling limit problem. A dual artery wick heat pipe is 
being fabricated to further improve on the boiling limit and increase 
redundancy. Because the heat pipe must bend around the radiation 
shield of the SPAR reactor, a series of bending experiments was 
performed Promising results were achieved by filling the pipe 
completely with sodium and bending at 365 K The solid sodium 
acted as a soft mandrel, allowing the wick to bend 90 deg on a 
180-mm radius with neither large compression buckles nor tension 
tears (Author) 

A82-11748 ti Heat pipes for NEP spacecraft radiators. D. M. 

Ernst (Thermacore, Inc., Leola, PA). In Intersociety Energy 
Conversion Engineering Conference, 16th, Atlanta. GA, August 9-14, 
1981, Proceedings Volume 1. New York, Ameri- 

can Society of Mechanical Engineers, 1981, p. 302-306 

The evolution of the NEP spacecraft and radiator over the past 
two years is traced Radiator to energy conversion system interface 
designs are presented, as are radiator designs and the development of 
specific heat pipe hardware Laboratory test results of a 900 K 
sodium heat pipe demonstrate that difficult geometrical transitions 
can be accomplished with heat pipes with flexible arterial wicks. 

C.R. 

A82-11749 t! A compact, efficient thermoelectric module 

for a space reactor. G Fly (California, University, Los Alamos, NM). 
In. Intersociety Energy Conversion Engineering Conference, 16th, 
Atlanta, GA. August 9-14, 1981, Proceedings. Volume 1 

New York, American Society of Mechanical Engineers. 
1981, p. 307-312. 13 refs 

The thermoelectric module for the Space Reactor (SPAR) 
program is a compact annular unit that provides high heat fluxes 
with a minimum of heat losses. All interfaces are fully bonded to 
minimize extraneous temperature drops In order to reduce stresses 
within the module, the thermoelectric material is circumferentially 
segmented and a radial stress relief member is provided An enhanced 


silicon-germanium material allows high temperature operation and 
provides a high figure-of-merit. By using a titanium silicate sublima- 
tion coating, the hot junction temperature can be increased further 
Thus, a module with reasonably high thermoelectric efficiency, high 
reliability, and low weight is produced. Since 66 of these thermoelec- 
tric ring modules comprise a generator, and 90 generators make up 
the SPAR conversion system, adequate redundancy is also provided. 

(Author) 

A82-11752 H Engineering development testing of the 

GPHS-RTG converter. R. D Cockfield (General Electric Co., 
Philadelphia, PA). In Intersociety Energy Conversion Engineering 
Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. 
Volume 1. New York, American Society of 

Mechanical Engineers, 1981, p. 321-325. 

The GPHS-RTG will provide electrical power for the Galileo 
orbiter and for the two spacecraft of the International Solar Polar 
Mission. The RTG weighs 122 lb and deliver power for the duration 
of a four and one-half year mission, providing approximately 285 
watts at the beginning of the mission, declining to approximately 
250 watts at the end of the mission. The GPHS-flTG consists of two 
primary assemblies the General Purpose Heat Source, and the 
converter. This paper deals only with the converter, and highlights 
engineering tests that provide support for its design development 
Among the tests discussed are those of material characterization, 
component testing, and converter assembly testing. Engineering 
development testing culminates in performance and environmental 
testing of an electrically-heated converter. (Author) 

A82-11753 H Modular isotopic thermoelectric generator. A. 

Schock (Fairchild Space and Electronics Co., Germantown, MD) In 
Intersociety Energy Conversion Engineering Conference, 16th, Atlan- 
ta, GA. August 9-14, 1981, Proceedings. Volume 1. 

New York, American Society of Mechanical Engineers, 1981, p. 
327-342. 14 refs 

A short history of the 10 Radioisotope Thermoelectric Genera- 
tors (RTG) thus far flown in space, and design and fabrication of a 
new generation RTG for coupling with the General Purpose Heat 
Source is oresented. The new RTG is modular and cen be expanded 
in 24 W steps to whatever power levels are desired, requiring only 
modification of the cooling fin dimensions. Each module contains 
four Pu-23802 fuel pellets and eight elements, and failure of any 
module requires only replacement of that unit, without disturbing 
the others. 5% GaP added to the SiGe thermoelectric material has 
lowered thermal conductivity and raised efficiency from 0.083 to 
0.105. hot junctions are at 1000 C, cold at 300 C. Details of the 
module design and fabrication, the hot shoe, housing, fins, all 
components and assembly procedures are presented. The modules are 
designed for initial use on the Solar Polar mission and the Galileo 
probe, and it is noted that the indium cladding around the heat 
source pellets will withstand a planetary crash without breaching. 
Each module weighs 59 87 lb, has a power density of 4.71 W/lb, and 
IS designed for a seven year mission life. M.S.K. 

A82-1 1755 * )t Advances in space power research and technol- 
ogy at the National Aeronautics and Space Administration. J P 
Mullin, L P Randolph. W R Hudson, and J H Ambrus (NASA, 
Washington, DC) In Intersociety Energy Conversion Engineering 
Conference. 16th, Atlanta, GA, August 9-14, 1981, Proceedings 
Volume 1 New York, American Society of 

Mechanical Engineers, 1981, p 355-361 

Progress and plans m various areas of the NASA Space Power 
Program are discussed Solar cell research is narrowed to GaAs, 
multibandgap, and thin Si cells for arrays in planar and concentrator 
configurations, with further work to increase cell efficiency, radia- 
tion hardness, develop flexible encapsulants, and reduce cost 
Electrochemical research is concentrating on increasing energy and 
power density, cycle and wet stand life, reliability and cost reduction 
of batteries Further development of the Ni-H2 battery and 02-H2 
fuel cell to multihundred kW with a 5 year life and 30,000 cycles is 
noted Basic research is ongoing for alkali metal anodes for high 
energy density secondary cells Nuclear thermoelectric propulsion is 
being developed for outer planets exploration propulsion systems, 
using Si-Ge generators, and studies with rare earth chalcogenides and 
sulfides are mentioned Power Systems Management seeks to 
harmonize increasing power supply levels with inner and outer 
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spacecraft environments, circuits, demands, and automatic monitor- 
ing. Concomitant development of bipolar transistors, an infrared 
rectenna, spacecraft charging measurement, and larger heat pipe 
transport capacity are noted M.S.K. 

A82-11756 § Nuclear electric power for space systems - 

Technology background and flight systems program. G L. Bennett, 
J. J. Lombardo, and B J Rock (U S. Department of Energy, Space 
and Terrestrial Systems Div., Washington, DC) In; Intersociety 
Energy Conversion Engineering Conference, 16th, Atlanta, GA, 
August 9-14, 1981, Proceedings. Volume 1. New 

York, American Society of Mechanical Engineers, 1981, p. 362-368 
7 refs 

The paper discusses past and future uses of radioisotope 
thermoelectric generators (RTGs) and the dynamic isotope power 
system which was developed for power levels up to 2 kWe 
Advantages of using space nuclear electric power are presented, and 
the five functional parts of a generalized nuclear-reactor space power 
plant are given Radioisotope thermoelectric generators and the RTG 
flight system are also discussed. The compact size, light weight, and 
long life of nuclear powered generators enable the operation of 
sensing, analytical and communication systems of satellites and other 
communication systems for long periods of time. D.L.G. 

A82-11777 § Recent progress on the development of the 
Dow hollow fiber sodium-sulfur battery. C A. Levine (Dow 
Chemical Co, Walnut Creek, CA). In Intersociety Energy Conver- 
sion Engineering Conference, 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings. Volume 1 New York, American 

Society of Mechanical Engineers, 1981, p 823-825. 

Recent progress in understanding the chemical and electro- 
chemical mechanisms taking place in the Dow sodium-sulfur cell is 
summarized. The cell is based on using Na lon-conducting glass as the 
electrolyte. The cell construction is based on thousands of hollow 
glass fibers in parallel, each filled with sodium and communicating to 
a common sodium reservoir The fibers are immersed in the 
sulfur-sulfide liquid catholyte, and a metal foil adjacent to the fibers 
acts as the cathode Research is being carried out on cell performance 
in lifetime and cell resistance. Some of the research being done on 
glass, ca.thode. foil, impurities, . and. safety_is -presented._T.wo ap-. 
proaches that have been taken to prevent the internal temperature of 
the cell from rising above 600 C are described. The first employs a 
metering orifice to limit the sodium flow, even in the event of a 
massive failure of the tubesheet. The other uses a ceramic 'sponge' to 
contain the sodium C R 

A82-11783*^ The AGT101 technology - An automotive 
alternative. R. A. Rackley and K. A. Davis (Garrett Turbine Engine 
Co., Phoenix, AZ). In Intersociety Energy Conversion Engineering 
Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. 
Volume 2 Nev. York, American Society of 

Mechanical Engineers, 1981, p 1403-1407. Contract No DEN3-167. 

The Advanced Gas Turbine Powertrain System Development 
Project IS oriented at providing the United States automotive 
industry the technology base necessary to produce gas turbine 
|X)wertrains for automotive applications that will have. (1) reduced 
fuel consumption, (2) the ability to use a variety of fuels, (3) low 
emissions, and (4) competitive cost/performance. The AGT101 
powertrain being developed consists of a regenerated single-shaft gas 
turbine engine flat rated at 74.6 kW (100 hp) coupled to a 
split-differential gearbox and a Ford automatic overdrive production 
transmission. Performance predictions for the AGT101 powertrain 
represent a 59-j3ercent improvement in mileage estimates over a 1985 
conventionally-powered automobile for the combined federal driving 
cycle. (Author) 

A82-11805 ft Overview of DOE's large stationary Stirling 

engine development program. K L Uherka, R. E Holtz (Argonne 
National Laboratory, Argonne, IL), and W. Bunker (U S Department 
of Energy, Washington, DC) In Intersociety Energy Conversion 
Engineering Conference, 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings. Volume 2. New York, American 

Society of Mechanical Engineers, 1981, p 1847-1853 8 refs 

This paper summarizes the results to date of a program, 
sponsored by DOE's Office of Fossil Energy, to develop large 
stationary Stirling engine power systems Primary applications for 


such power plants include cogeneration and total energy systems, 
with a major advantage being their ability to employ solid coal and 
other non-scarce fuels in an environmentally acceptable manner. The 
major effort in the Stirling engine development program was an 
industry-based design competition, involving three independent 
contractual teams. Conceptual designs for state-of-the-art coal-fired 
Stirling engine systems were developed and all three design teams 
recommended development of 373 kW modules as base units, which 
can be coupled together to form individual Stirling engines up to 
2238 kW in size Heat transport system design concepts were also 
developed for integrating engine hot-end sections with coal combus- 
tors (Author) 

A82-1 1806 § Conceptual design of a large coal-fired station- 

ary Stirling engine. M ' Schuetz, J Gerstmann (Advanced Mechanical 
Technology, Inc , Newton, MAI, C Bratt, J Berntell (United Stirling 
AB, Malmo, Sweden), and D. Ernst (Thermacore, Inc, Leola, PA) 
In; Intersociety Energy Conversion Engineering Conference, 16th, 
Atlanta, GA, August 9-14, 1981, Proceedings Volume 2 

New York, American Society of Mechanical Engineers, 
1981, p. 1854-1859 8 refs Contract No. DE-AC02-79ET-15207 

A conceptual design is presented for a stationary coal-fired 
Stirling engine sized for power generation in the 400-2200 kW range, 
suitable for commercial/industrial cogeneration applications. The 
proposed power plant consists of one or more 500-hp Stirling 
engines, a coal combustion system and a heat transport system, along 
with an electric generator and waste heat recovery equipment of 
conventional design The U-torm engine is placed on top of a 
fluidized bed combustor, with the crankshaft above the cylinders and 
heater head, and heat is conveyed from the combustor to the engine 
heater-head by a two-stage sodium heat pipe. Projections of system 
performance for the case of an engine heater head temperature of 
720 C, engine mean helium pressure of 15 MPa and engine speed of 
900 rpm with waste heat utilization result in an overall efficiency of 
79%. Based on a system capital cost of $950-1500/kW(e), an electric 
power generation cost of $0 093/kWh is estimated which may be 
reduced by waste heat utilization A L W 

A82-11807 H Conceptual design of 500 to 3000 hp Stirling 
engines for stationary power generation. W M Toscano,. R. 
Chanorasehkar, A C Harvey, and K. Lee (Foster-Miller Associates, 
Inc., Waltham, MA) In Intersociety Energy Conversion Engineering 
Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings 
Volume 2 New York, American Society of 

Mechanical Engineers, 1981, p 1860-1865 

Both near term and far term conceptual designs of a 373 kW 
(500 hp) to 2237 kW (3000 hp) Stirling engine for stationary power 
generation have been prepared The recommended near term 
conceptual design is modular, consisting of a basic Stirling engine 
cylinder of 100 kW that is easily adaptable to any type of heat input 
or machine output. The engine output configuration selected is the 
single crank, narrow V, multicylinder arrangement in which any 
number of cylinders, in groups of four or five, provide the desired 
power rating For clean fuel combustion, the prevaporized, pre- 
mixed, combustion method with exhaust gas recirculation is em- 
ployed For coal combustion a Wormser Grate two-stage atmospheric 
fluidized bed combustion system with a high pressure gas circulation 
loop system is recommended. The predicted overall fuel to electrical 
energy conversion efficiency varied between 25 and 34 jaercent, 
depending on the system configuration (Author) 

A82- 11808 H Development free-piston Stirling test-bed 

engine. G R Dochat, N G Vitale, and T M Moynihan (Mechanical 
Technology Inc , Latham, NY) In Intersociety Energy Conversion 
Engineering Conference, 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings Volume 2 New York, American 

Society of Mechanical Engineers, 1981, p 1866-1874. 

The free-piston Stirling Technology Demonstrator Engine (TDE) 
designed and instrumented to provide data to aid in understanding 
free-piston Stirling engine operation and performance, is described It 
IS noted that the system includes instrumentation to measure the 
internal thermodynamic operation and to permit calculation of 
system power flows. Near-term testing of the engine will assess three 
mechanisms for engine loss It is pointed out that recent testing has 
demonstrated that the power and efficiency are strong functions of 
heater head temperature. A maximum power output of 1,800 watts 
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and a thermodynamic efficiency of 30% have' been demonstrated at 
450 C and 40 bar C.R. 

A82-11812 # Modelling of the jet-stream Fluidyne. G. T. 
Reader, G. Ivett, P. Gill (Royal Naval Engineering College, Plymouth, 
England), and P. D. Lewis (Delorean Motor Co., Northern Ireland). 
In: Intersociety Energy Conversion Engineering Conference, 16th, 
Atlanta, GA, August 9-14, 1981, Proceedings. Volume 2. 

New York, American Society of Mechanical Engineers, 
1981, p. 1909-1915. 27 refs. 

A summary of findings of a research program dealing with the 
Fluidyne, a liquid piston Stirling engine, is presented. The Fluidyne 
can operate in two modes: (1) 'wet', with a contiguous interface 
between the liquid piston and the working fluid, and (2) 'dry', in 
which the interface is sealed by a third fluid layer or mechanical 
float. Successful operation at temperatures below 550 K can only be 
achieved with a wet Fluidyne. Operation at only 80 deg C allows 
construction with unconventional heat engine materials such as 
plastics, glass and wood. The operational cycle of the Fluidyne is 
briefly described, and it is noted that the total system volume and 
relative volumes of the expansion, compression, and dead volumes do 
not remain constant, as they do in mechanical engines. A thermo- 
hydraulic model was therefore developed and results are listed, with 
further investigations still indicated for modelling the flows in the 
feedback zone, the relative contributions of the two superimposed 
thermodynamic cycles, and a modelling of the friction forces. M.S.K. 

A82-11817 H High temperature cogeneration with thermion- 

ic burners. 6 0 Fitzpatrick, E J Britt, and R S. Dick (Rasor 
Associates, Inc, Sunnyvale, CA) In Intersociety Energy Conversion 
Engineering Conference, 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings Volume 2 New York, American 

Society of Mechanical Engineers, 1981, p. 1951-1955. 7 refs. 
Contract No. DE-AC02-76ET-1 1293 

The thermionic cogeneration combustor was conceived to meet 
industrial requirements for high-temperature direct heat, typically in 
the form of gas at temperatures from 800 to 1900 K, while at the 
same time supplying electricity. The thermionic combustor is 
entirely self-contained, with heat from the combustion region 
absorbed by the emitters of thermionic converters to be converted to 
electric power and the high-temperature reject heat from the 
converters used to preheat the air used for combustion. Depending 
on the temperature of the process gas produced, energy savings of 
around 10% with respect to that used to produce the same amount 
of electricity and heat vyithout cogeneration are possible with present 
technology, and savings of up to 20% may be possible with advanced 
converters. Possible thermionic combustor designs currently under 
investigation include a configuration in which heat is collected by 
heat pipes lining the periphery of the combustion region, and a 
fire-tube converter in which combustion occurs within the cylindrical 
emitter of each converter Preliminary component tests of these 
designs have been encouraging A.LW 

A82-11818 H Thermionic combustor application to oorrv 

bined gas and steam turbine power plants. G. Miskoiczy, C. C. Wang, 
D P. Lieb (Thermo Electron Corp., Waltham, MA), A. E Margulies, 
L. J Fusegni (Stone and Webster Engineering Corp., Boston, MA), 
and B. J. Lovell (Brown Boveri Turbomachinery, St. Cloud, MN). In 
Intersociety Energy Conversion Engineering Conference. 16th. Atlan- 
ta, GA, August 9-14, 1981, Proceedings. Volume 2. 

New York, American Society of Mechanical Engineers, 1981, p. 
1956-1961. 7 refs Contract No. DE-AC02-76ET-1 1292. 

A design for the insertion of thermionic converters into the wall 
of a conventional combustor to produce electricity in a topping cycle 
IS described, and a study for applications in gas and steam generators 
of 70 and 30 MW is evaluated for engineering and economic 
feasibility. Waste heat from the thermionic elements is used to 
preheat the combustor air, the heat absorbed by the elements plus 
further quenching of the exhaust gases with ammonia is projected to 
reduce NO(x) emissions to acceptable levels. Schematics, flow 
diagrams, and components of a computer model for cost projections 
are provided. It was found that temperatures around the emitters 
must be maintained above 1,6(X) K, with maximum efficiency and 
allowable temperature at 1,800 K, while collectors generate maximal- 
ly at 950 K, with a corresponding work function of 1.5 eV. Cost 
sensitive studies indicate an installed price of S475AW for the 


topping cycle, with improvements in thermionic converter character- 
istics bringing the cost to $375/kW at a busbar figure of 500 
mills/kWh. M.S.K 

A82-11820 f! The design of series-parallel connected therm- 

ionic converter arrays. J B McVey, E. J. Britt, G O. Fitzpatrick, 
and R. S. Dick (Rasor Associates, Inc, Sunnyvale, CA) In 
Intersociety Energy Conversion Engineering Conference, 16th, Atlan- 
ta, GA, August 9-14, 1981, Proceedings. Volume 2 

New York, American Society of Mechanical Engineers, 1981, p. 
1968-1973 9 refs Contract No. DE-AC02-76ET-1 1293 

Thermionic converters are connected together in a series-parallel 
array in order to provide a useful output voltage A model is 
presented to predict the effects of a nonuniform distribution of 
input power on the performance of such an array Three cases are 
considered where (1) the heat flux is uniform, (2) the heat flux 
nonuniformity is in the direction of series connections in the array, 
(3) the heat flux nonuniformity is in the direction of parallel 
connections The effect of optimizing cesium pressure for the 
individual converters is also studied. Results show that the heat flux 
variation in the senes direction can cause a 20-40% drop in array 
output power as compared to a uniform heat input, as well as an 
unacceptable variation in emitter temperatures Heat flux variation 
along the parallel connections without optimizing cesium pressure 
causes a 38% loss of array output power and very high emitter 
temperatures in some converters. Optimization of the cesium 
pressure in this case, however, reduces the output power loss to 12% 
and gives emitter temperatures which are all within an acceptable 
range. Thus, given a proper design, series-parallel arrays can be used 
to accommodate wide ranges of heat input while still delivering good 
performance J F. 

A82-11821 a Characteristics of CVD silicon carbide therm- 

ionic converters. D. B Goodate, P Reagan, G Miskoiczy, D Lieb, 
and F N Huffman (Thermo Electron Corp , Waltham, MA). In 
Intersociety Energy Conversion Engineering Conference, 16th, Atlan- 
ta, GA, August 9-14, 1981, Proceedings. Volume 2 

New York, American Society of Mechanical Engineers, 1981, p 
1974-1978 5 refs Contract No. DE-AC02-76ET-1 1292 

Development work has recently been undertaken on a thermion- 
ic converter for terrestrial applications which employs chemically 
vapor deposited (CVD) silicon carbide as a protective coating over 
the CVD tungsten emitter. A 1-in -diam hemispherical converter with 
an active emitting area of 6 sq cm has been constructed and has 
undergone over 7200 hours of life testing at an emitter temperature 
of 1730 K, collector temperature between 800 and 900 K and power 
output of 2 W/sq cm at 0.25 V A module using four 1-in. 
hemispherical converters was built to investigate the problems of 
operating converter arrays, revealing the importance of minimizing 
interconnecting lead loss. A 2-in.-diam prototype converter was 
constructed which has so far accumulated over 1700 hours of life 
tests at emitter temperatures of 1600 to 1700 K in a natural gas fired 
furnace. As a result of problems with emitter-collector spacing and 
temjierature nonuniformities discovered during testing, a new con- 
verter IS being designed with a torispherical hot shell-emitter 
configuration. Composite hot shell-emitter structures have successful- 
ly undergone a series of severe thermal and mechanical tests under 
conditions exceeding any the shell would experience in application. 
Results indicate that combustion-heated thermionic converters can 
operate stably at high temperatures for long periods at interesting 
efficiencies and power densities. S.C S. 

A82-11822 H Thermionic application for future air force 

space power systems. T Mahefkey (USAF, Wright Aeronautical 
Laboratories, Wright-Patterson AFB, OH). In Intersociety Energy 
Conversion Engineering Conference, 16th, Atlanta, GA, August 9-14, 
1981, Proceedings. Volume 2 New York, Ameri- 

can Society of Mechanical Engineers, 1981, p. 1979-1981. 5 refs. 

This paper reviews some of the potential requirements for future 
military space power systems and summarizes some of the potential 
advantages of nuclear power for these missions. A brief comparison 
of solar and nuclear power system performance is presented, and 
results of recent NASA/DOE/Air Force programmatic planning 
efforts are described. It is concluded that a high performance 
(50W/lb), high power (10-100 kW) technology program should be 
included as an integral part of current DOE and/or future joint 
agency sponsored space nuclear reactor program. (Author) 
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A82-11823 * Advanced high temperature thermoelectrics 

for space power. A. Lockwood, R. Ewell (California Institute of 
Technology, Jet Propulsion Laboratory, Pasadena, CA), and C. Wood 
(Northern Illinois University. Dekalb, IL). In Intersociety Energy 
Conversion Engineering Conference. 16th, Atlanta, 6 A, August 9-14, 
1981, Proceedings Volume 2. New York. Ameri- 

can Society of Mechanical Engineers, 1981, p. 1985-1990 7 refs 

Preliminary results from a spacecraft system study show that an 
optimum hot junction temperature is in the range of 1500 K for 
advanced nuclear reactor technology combined with thermoelectric 
conversion. Advanced silicon germanium thermoelectric conversion is 
feasible if hot lunctioh temperatures can be raised roughly 1(K) C or 
if gallium phosphide can be used to improve the figure of merit, but 
the performance is marginal. Two new classes of refractory materials, 
rare earth sulfides and boron-carbon alloys, are being investigated to 
improve the specific weight of the generator system Preliminary data 
on the sulfides have shown very high figures of merit over short 
temperature ranges. Both n- and p-type doping have been obtained. 
Pure boron-carbide may extrapolate to high figure of merit at 
temperatures well above 1500 K but not lower temperature, n-type 
conduction has been reported by others, but not yet observed in the 
JPL program. Inadvertant impurity doping may explain the diver- 
gence of results reported. (Author) 

A82-11824 H Applications of thermoalectria to gaothermal 
energy conversion. T. S. Jayadev and D. J. Chou (Energy Conversion 
Devices. Inc., Troy, Ml). In; Intersociety Energy Conversion Engi- 
neering Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceed- 
ings. Volume 2. New York, American Society of 

Mechanical Engineers. 1981, p. 2004-2007. 

The results of analytic studies of a geothermal power plant using 
thermoelectrics is presented, based on earlier studies of a thermo- 
electric OTEC system. The thermoelectric modules are sandwiched 
between the flow channels of a crossflow heat exchanger. All units 
were optimized for efficiency and net power was calculated 
considering all losses. A sensitivity analysis was performed Jo 
consider (1) the rate of geothermal to cooling water flow rates; (2) 
enhancement factor of the heat transfer surface, (3) the figure of 
merit of the thermoelectric material, and (4) the multiplier factor of 
the total cost including fabrication. Enhanced surfaces were found to 
decrease the specific material cost due to increased heat transfer area. 
Installation costs were calculated to be $500/kW, compared to 
$2,000 to $3,000/kW for Organic Rankine Cycle Engines. Charts are 
presented of various cost factors, efficiency ratios, and power 
extraction ratios for a 24 C cooling water, 62 C geothermal fluid 
power plant. M.S.K. 

A82-11825 * § Establishment of noise acceptance criteria for 
wind turbines. D G. Stephens (NASA, Langley Research Center, 
Hampton, VA), K. P. Shepherd, and F. Grosveld (Bionetics Corp., 
Hampton, VA). In Intersociety Energy Conversion Engineering 
Conference, 16th, Atlanta, GA. August 9-14, 1981, Proceedings. 
Volume 2 New York, American Society of 

Mechanical Engineers, 1981, p 2033-2036, 7 refs. 

A program is being conducted to develop noise criteria for wind 
turbines which minimize annoyance and which can be used in design 
specifications for future machines. The approach consists of present- 
ing wind turbine noise stimuli to test subjects in a laboratory 
listening chamber. The responses of the subjects are recorded for a 
range of stimuli which encompass the designs, operating conditions, 
and ambient noise levels of current and future installations. Results 
to date have established the threshold of detectability for a range of 
impulsive stimuli of the type associated with blade/tower-wake 
interactions The status of the ongoing psychoacoustic tests, the 
subjective data, and the approach to the development of noise 
acceptance criteria are described. (Author) 

A82-11826 tt The effect of shielding on the aerodynamic 
performance of Savonius wind turbines. S M. Morcos, M. G. 
Khalafallah (Cairo, University, Cairo, Egypt), and H. A. Heikel 
(Helwan University, Cairo, Egypt). In’ Intersociety Energy Conver- 
sion Engineering Conference, 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings. Volume 2. New York, American 

Society of Mechanical Engineers, 1981, p. 2037-2040. 7 refs. 

The effect of the flat plate shield on the performance of 
two-bladed Savonius rotor has been exjserimentally determined. 


Tests were carried out in a low speed wind tunnel with a working 
section of 1 0 sq m. Flat plate shields with various values of plate 
width and inclination angle were tested in order to determine the 
optimum configuration. The maximum power coefficient of the 
Savonius rotor was increased from 0 22 for the case without 
shielding to 0.34 for the case with an optimum shielding configura- 
tion. The addition of a flat plate shield to the Savonius rotor can, 
therefore, enhance the power coefficient to values approaching the 
more elaborate wind turbines without affecting the simplicity of the 
Savonius rotor (Author) 

A82-11827 H Performance testing of a Savonius windmill 
rotor in shear flows. 0 O Mojola and O E Onasanya (Ife, 
University, lle-lfe, Nigeria). In: Intersociety Energy Cionversion 
Engineering (Conference, 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings. Volume 2. New York, American 

Society of Mechanical Engineers, 1981, p. 2041-2046. 8 refs. 

The effects of flow shear and/or unsteadiness on the power 
producing performance of a Savonius windmill rotor are studied. 
Measurements are made in two laboratory statistically-steady shear 
flows, and in the natural wind, which is both viscous and unsteady. 
The measurements were made of the speed, torque, and power of the 
rotor at a number of streamwise stations for each of four values of 
the bucket overlap ratio. Flow velocity profiles and graphs of wind 
shear variation are given. It is concluded that even in the presence of 
shear, the power coefficient of a Savonius windmill rotor is most 
strongly dependent on the tip sjieed ratio. As in inviscid flow, the 
power coefficient peaked at a tip speed ratio = 0.8. The major effect 
of shear was to reduce the power coefficient below the inviscid flow 
level, the magnitude of reduction depending on the magnitude of 
shear present. In field testing of the Savonius rotor, the unsteadiness 
of the wind proved to be a greater source of power loss than the 
wind shear J.F. 

A82-11828 § An overview of fatigue failures at the Rocky 

Flats Wind System Test Center. C. A. Waldon (Rockwell Internation- 
al Corp., Golden, CO) In. Intersociety Energy Conversion Engineer- 
ing (inference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. 
Volume 2 New York, American Society of 

Mechanical Engineers, 1981, p 2047-2052. 

Common mode structural failures discovered at the Rocky Flats 
Small Wind Energy Ckmversion System (WECS) Test Onter are 
discussed. Each field tested system underwent at least one 80-125 
mph wind storm, and a 40% failure rate is reported. Causes of fatigue 
failure were determined to be higher than expected loadings, 
vibrational loading excited within operational range (fundamental 
frequencies are equaled by operational frequencies), unsupported 
thin materials, stress risers caused by sharp edges and threads, poor 
quality assurance on fabrication, welding, and handling, and voids or 
cracks in cast parts (lack of X-rays). Numerous examples are listed 
for various wind systems. It is noted that although standard 
procedures are used for verifying individual components of a WECS, 
problems often occur when the individual parts are interfaced on a 
high speed machine in what is often a turbulent environment. 
Computer programs have been developed to aid in quality assurance 
testing, and can t>e used by manufacturers who cannot afford 
extensive testing procedures and apparatus. M.S.K. 

A82-11829 H A vertical a»s cydogiro type wind-turbine 
with freely-hinged blades. D /V. Bayly and J. A C. Kentfield 
(Calgary, University, Calgary, Alberta, Canada). In Intersociety 
Energy Conversion Engineering Conference, 16th, Atlanta, GA, 
August 9-14, 1981, Proceedings. Volume 2. New 

York, American Society of Mechanical Engineers, 1981, p. 
2053-2059. 13 refs. Research supported by the Algas Resources, Ltd. 

A description is given of the design, construction and testing of 
a prototype vertical axis cycloturbine. The machine has straight 
vertical blades of symmetrical cross-section. Each blade is hinged, on 
a vertical axis, near its upper and lower extremities to the ends of 
radial arms projecting from a central, rotating, tower structure. What 
is believed to be a unique method is used for the control of blade 
articulation. The cyclic motion of each blade is derived solely from a 
combination of the centrifuging action of a mass attached to the 
blade and the aerodynamic load acting on the blade. Results of 
open-air tests of the small two-bladed prototype unit resulted in the 
achievement of a maximum power coefficient of 0.37 at a velocity 
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ratio of 3.6 with a runaway velocity ratio of 5.2. The machine was 
found to self-start easily. (Author) 

A82-11831 H Design considerations for small wind energy 

conversion and storage systems. G. C. Chang (Cleveland State 
University, Cleveland, OH). In. Intersociety Energy Conversion 
Engineering Conference, 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings. Volume 2. New York, American 

Society of Mechanical Engineers, 1981, p. 2070-2074. 6 refs. 

A small wind turbine generator system capable of providing 
electricity to an all electric residence is considered. A host of major 
design considerations are exaimined. These include the characteristics 
of a wind turbine generator, the nature of the electric load demand, 
the available wind resources, siting considerations, and other related 
socioeconomic factors. The energy storage subsystem is singled out 
for detailed treatment because of its high cost and relative 
importance. Preliminary systems design for a 10-kilowatt wind 
turbine generator system with energy storage has been effected 
Performance analysis of such a system has been done using actual 
hour-by-hour wind data for three specific sites. Results from these 
analyses are presented to illustrate the importance associated with 
major design considerations. (Author) 

A82-11832 H Review of electrochemical energy conversion 

and storage for ocean thermal and wind energy systems. A. R. 
Landgrebe (U.S Department of Energy, Washington, DC) and S. W. 
Donley ‘(Aerospace Corp., Germantown, MD) In Intersociety 
Energy Conversion Engineering Conference, 16th, Atlanta, GA, 
August 9-14, 1981, Proceedings. Volume 2. New 

York, American Society of Mechanical Engineers, 1981, p. 
2075-2080. 1 1 refs. 

A literature review on electrochemical storage techniques related 
to ocean thermal (OTEC) and wind energy conversion systems 
(WECS) IS presented. Battery use for WECS is foreseen because of 
siting size, variable capacity, quiet operation, and high efficiency, 
high cost and the necessity for further input voltage regulation is 
noted, as are prospects for technology transfer from existing 
programs for photovoltaic panel battery development. Fuel cells, 
which can run on hydrogen, ammonia, methanol, naphtha, etc., are 
encouraging because capacity increases are possible by simple 
addition of more fuel, and high thermal efficiency. Electrolytic use is 
seen as a cheap replacement source of electricity for metals refining 
and brine electrolysis Systems of energy 'bridges' for OTEC plants, 
to transmit power to users, are reviewed as redox-flow, lithium- 
water-air, and aluminum batteries, fuel cells, electrolytic hydrogen, 
methane, and ammonia production, and the use of OTECs as power 
sources for floating factories. Directions of future research are 
indicated, noting that WECS will be in commercial production by 
1985, while OTEC is far term, around 2025 M S.K. 

A82-11833 a Regenerative pyroelectric heat engine. R. 8. 
Olsen and J. M. Briscoe (Power Conversion Technology, Inc., San 
Diego, CA). In Intersociety Energy Conversion Engineering Confer- 
ence, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. Volume 3. 

New York, American Society of Mechanical 
Engineers, 1981, p. 2081-2085. 12 refs. Research supported by the 
U.S. Department of Energy. 

A single-stage regenerative pyroelectric heat engine has been 
built and tested. The pyroelectric engine converts heat directly into 
electrical energy. The efficiency of the conversion process was 
directly measured (the first such measurement for any pyroelectric 
conversion process). The measured 0.4% efficiency is 20 times larger 
than the so-called van der Ziel limit. Further improvements of 
efficiency are discussed. The engine's power density (at 0.13 Hz) was 
17 Watt per liter of ferroelectric material. This early progress 
indicates that multi-staged pyroelectric engines operating at higher 
frequencies may achieve 2 kWe per liter with efficiencies of 10% to 
20%. (Author) 

A82-11840 a Nuclear reactor dosed Brayton cyde space 

power conversion systems. J. P Layton In Intersociety Energy 
Conversion Engineering Conference, 16th, Atlanta, GA, August 9-14, 
1981, Proceedings Volumes. New York, Ameri- 

can Society of Mechanical Engineers, 1981, p 2119-2121. 

The history, status, and future prospects for use of nuclear 
reactor closed Brayton cycle (cBc) spacecraft power conversion 


systems is presented It is noted that the only working nuclear space 
power system presently m existence is used for thermoelectric power 
conversion in the 10-100 kWe output. Many missions have been 
identified that would require high power reactors, including civilian 
and military communications platforms, operational space and lunar 
stations, power and microwave relay stations, and eventual solar 
system and interstellar exploration. Nuclear cBc reactors are consid- 
ered well suited to requirements over 100 kW to a few MW Noble 
gases (He and Ar) are circulated through heat exchangers to power 
electrical turbines, with all components in hermetically sealed casings 
and shafts rotating on hydrodynamic foil bearings Development of 
new, long-life high temperature materials is considered necessary for 
cBc employment in space applications An extensive design and 
software development program is recommended, to be compared 
on-line with progress of other systems being considered for the same 
missions M.S K 

A82-11852 # Brayton cycle using dissociating nitrosyl 

chloride. K. Kesavan (Wesbnghouse Electric Corp., Advanced Reac- 
tors Div., Madison, PA) and J. F. Osterle (Carnegle-Mellon Universi- 
ty, Pittsburgh, PA). In: Intersociety Energy Conversion Engineering 
Conference, 16th, Atlanta. GA, August 9-14, 1981, Proceedings. 
Volume 3. New York, American Society of 

Mechanical Engineers, 1981, p. 2204-2209. 13 refs. 

A study of the Brayton cycle with dissociating nitrosyl chloride 
(NOCI) as the working medium is reported. With the turbine inlet 
conditions of the gas in a highly dissociated state (a mixture of 
NOCI, NO, and CI2) and the compressor inlet at the combined state 
(NOCI), the dissociating NOCI cycle shows superior overall perfor- 
mance when compared with the Brayton cycle based on inert gases 
such as helium. The results of the analysis show considerable 
potential for reduction in power generation costs through higher 
cycle efficiencies and smaller component sizes. (Author) 

AS2-11853 § Advances in coal fired MHD generator 
research. J. K. Koester (Stanford University, Stanford, CA). In. 
Intersociety Energy Conversion Engineering Ornference, 16th, Atlan- 
ta, GA, August 9-14, 1981, Proceedings. Volume 3. 

New York, American Society of Mechanical Engineers, 
1981, p. 22102213. 13 refs. Research supported by the Electric 
Power Research Institute. 

The results of a decade of research on direct coal-fired 
magnetohydrodynamic generator systems is summarized. Channel 
operation with thin molten slag deposits benefited from the resulting 
thermal barrier at the expense of electrical problems due to the ionic 
conduction behavior of molten slag. Slag induced anode corrosion 
problems have been reduced by both cold arc-mode electrodes and 
by high temperature diffuse mode electrodes. Axial shorting induced 
by cathodic slag polarization has been suppressed by careful 
insulator/electrode design. The successful operation time of MHD 
generators under coal-fired conditions has increased from 1/2 hour to 
over 5(X) hours. (Author) 

A82-11854 H Status report on MHD generator materials. B. 
R. Rossing and L H. Cadoff (Westinghouse Electric Corp., Pitts- 
burgh, PA). In: Intersociety Energy Conversion Engineering Confer- 
ence, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. Volume 3. 

New York. American Society of Mechanical 
Engineers, 1981, p. 2214-2216. 12 refs. 

The development of materials for the MHD generator has 
historically been cited as a maj'or technical obstacle in the develoj> 
ment of commercial coal-fired MHD electrical power generation. 
Serious effort has been in progress over the last five years to develop 
and test coal fired MHD electrodes and materials. Two main 
approaches have been taken; first, the ojieration of 'cold' electrode 
walls that are coated with a thin coal slag layer and, secondly, the 
operation of 'super-hot' electrode walls that operate above the dew 
point of the slag. Progress using both of these approaches to MHD 
generator design and operation will be reviewed. (Author) 

A82-1 1857 if Semiconductor converters/inverters for photo- 
voltaic power supply. P. Longrigg (Solar Energy Research Institute, 
Golden, CO). In Intersociety Energy Conversion Engineering Con- 
ference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. Volume 
3. New York, American Society of Mechanical 

Engineers, 1981, p. 2233-2238. 
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The two generic types of DC to AC inverters are discussed, 
considering inherent problems and prospects for solution. A current 
source converter uses reference cot.-ent from the AC utility line to 
chop the DC into AC using four thyristors as switches. Difficulties 
exist in that DC current contains lagging quadrature currents and are 
harmonics rich Solutions are indicated in the form of tuned filters 
for controlling harmonics and a static VAR generator for the 
quadrature demand, except that solving the quadrature problem 
reintroduces further harmonics In the voltage-sourced converter, 
which performs much like a synchronous generator, harmonics are 
also present and can be eliminated with pulse-width modulation. 
However, at lower powers, switching accelerates beyond attainable 
switching speed levels. Finally, a current-fed, force commutated 
converter is described which commutates ahead of the AC voltage, it 
may need special filters or buffers in addition to harmonics filters 
Further studies are recommended in areas of cost reductions, 
interface overvoltage protection, harmonics, source stability, safety 
and code requirements, and utility system protection, all pertinent to 
photovoltaic power conditioning Circuitry diagrams and AC V-l 
graphs are provided M.S.K. 

A82-11859 § Variable speed wind turbine control lystem. E. 

Conley (Michigan State University, East Lansing, Ml). In: Inter- 
society Energy Conversion Engineering Conference, 16th, Atlanta, 
GA, August 9-14, 1981, Proceedings. Volumes. 

New York. American Society of Mechanical Engineers, 1981, p. 
2243-2247. 

Variable speed wind turbine operation offers potential increased 
energy production if the turbine rotor is controlled to operate at 
constant blade tip speed to wind speed ratio Two variable speed 
control systems are compared to a constant speed control system 
during field tests of a 5m Darrieus type wind turbine generator. Data 
indicates that a simple variable speed control scheme using wind 
rotor RPM as the single input signal can control the Darrieus test 
machine to operate at roughly constant blade tip to wind speed ratio 
and thus maximize energy production (Author) 

A82-12113 * § Flow aerodynamics modeling of an MHO swirl 
combustor - Calculations and experimental verification. A. K. Gupta, 
J. M. Beer, J. F. Louis (MIT, Cambridge, MA), A. A. Busnaina, and 
D. G. Lilley (Oklahoma State University, Stillwater, OK). In Fluid 
mechanics of combustion systems. Proceedings of the Fluids Engi- 
neering Conference, Boulder, CO, June 22, 23. 1981. 

New York. American Society of Mechanicai Engineers, 
1981, p. 179-189. 19 refs. Contract No. DE-AC01-79ET-15518; 
Grant No. NA63-74. 

The paper describes a computer code for calculating the flow 
dynamics of a constant-density flow in the second-stage trumpet 
shaped nozzle section of a two-stage MHD swirl combustor for 
application to a disk generator. The primitive pressure-velocity 
variable, finite-difference computer code has been developed for the 
computation of inert nonreacting turbulent swirling flows in ah 
axisymmetric MHD model swirl combustor. The method and 
program involve a staggered grid system for axial and radial 
velocities, and a line relaxation technique for the efficient solution of 
the equations. The code produces as output the flow field map of the 
nondimensional stream function, axial and swirl velocity. It was 
found that the best location for seed injection to obtain a uniform 
distribution at the combustor exit is m the central location for seed 
injected at the entrance to the second stage combustor. P.T.H. 

A82-12666 Ionization waves in an argon discharge in a 

longitudinal gas flow, lu I Grigorian, A. E. Martirosian, M. Novak, 
V. 0. Papanian (Akademiia Nauk Armianskoi SSR, Institut Fiziche- 
skikh Issledovanii, Yerevan, Armenian SSR), and M Chvoika 
(Ceskoslovenska Akademie Ved, Fyzikalni Ustav, Prague, Czechoslo- 
vakia, Akademiia Nauk Armianskoi SSR, Institut Fizicheskikh 
Issledovanii, Yerevan, Armenian SSR). (Fizika Plazmy, vol. 6, 
Nov.-Dee. 1980, p 1357-1360.) Soviet Journal of Plasma Physics, 
vol 6, Nov. -Dec 1980, p. 744-746 18 refs. Translation. 

An experimental study of the generation of ionization waves in 
a longitudinal gas flow with velocities of 0-30 m/s and pressures of 
1-30 torr is reported, the study has reference to certain processes in 
gas lasers and MHD generators. It is shown that in a longitudinal 
stream of argon the phase velocity of ionization waves is not the 
simple sum of gas velocity and wave velocity in the gas at rest, but 


depends nonlinearly on the stream velocity. Standing ionization 
waves were found to appear when a zero phase velocity was 
obtained. Attention is given to the existence of a homogeneous 
positive coiumn and regular and irregular self-excited ionization 
waves in relation to discharge current, pressure, and gas fiow 
velocity. B.J. 

A82-12897 Increasing power and efficiency by dynamic 

suppression of ionization instability in a plasma. A P Vinogradov 
and V. S. Filinov (Akademiia Nauk SSSR, Institut Vysokikh 
Temperatur, Moscow, USSR). (Teplofizika Vysokikh Temperatur, 
vol. 19, Mar.-Apr. 1981, p. 399-406.) High Temperature, vol 19, no. 
2, Sept. 1981, p. 295-301. 10 refs. Translation. 

The dynamic method for suppressing ionization instability is 
studied. The efficiency of MHD devices operating in the Faraday 
switching mode with developed ionization instability is compared 
with the efficiency of an MHD device operating under conditions of 
dynamic suppression of ionization instabiiity. It is shown that when 
the external circuit parameters are suitably chosen, there is a gain in 
the electric and polytropic efficiency as well as in the power of an 
MHD device operating under conditions of dynamic suppression of 
ionization instability. The possible practical implementation of the 
dynamic method of ionization instability suppression with the aid of 
power semiconductor instruments is assessed C.R. 

A82-12938 Evaluation of organic acids as fuel cell electro- 

lytes. J Ahmad, T. H. Nguyen, and R. T. Foley (American 
University, Washington, DC) Electrochemical Society, Journal, vol. 
128, Nov. 1981, p. 2257-2261. 9 refs. Grant No. DAAK70-77-C- 
0080. 

The electrochemical behavior of methanesuifonic acid, ethane- 
sulfonic acid, and sulfoacetic acid as fuel cell electrolytes was studied 
in a half-cell at various temperatures. The rate of the electro- 
oxidation of hydrogen at 115 C was very high in methanesuifonic 
acid. The rate of the electro-oxidation of propane in all three acids 
was low even at 135 C. Further, there is evidence for adsorption of 
these acids on the platinum electrode. It was concluded that 
anhydrous sulfonic acids are not good electrolytes, water solutions 
are required. Sulfonic acids containing unprotected carbon-hydrogen 
bonds are adsorbed on platinum and probably decompose during 
electrolysis. A completely substituted (fluonnated) sulfonic acid 
would be the preferred electrolyte. (Author) 

A82-13847 t Unconventional techniques of energy conver- 

sion (Netraditsionnye sposoby preobrazovaniia vidov energii). lu. S 
Bortnikov, N. S. Lidorenko, G F. Muchnik, S V Riabikov, and D. 
S. Strebkov. Akademiia Nauk SSSR, Izirestiia, Energetika ; Trans- 
port, Sept.-Oct. 1981, p 3-12. In Russian. 

The current status and future prospects of various unconven- 
tional energy technologies are examined. Consideration is given to 
geothermal, wind, ocean, thermoelectric, and hydrogen-based sys- 
tems. Optimal design strategies and production plans for such 
systems are briefly discussed. BJ. 

A82-14007 K Utility operating strategy and requirements for 

the wind power forecasL W. Dub and H. Pape (Regensburg, 
Universitat, Regensburg, West Germany). American Institute of 
Aeronautics and Astronautics, Terrestrial Energy Systems Confer- 
ence, 2nd, Colorado Springs, CO, Dec. 1-3, 1981 , Paper 81-2539. 10 
p. 1 0 refs. 

The commitment of a generation system including wind energy 
conversion systems will be based on wind speed and wind power 
forecasts. Forecasts for time spans of equal length with the 
startup/shutdown times of conventional units will be of great 
importance. The paper discusses forecast horizons up to 3 hours and 
6 hours respectively In addition, the problem of getting good wind 
speed forecasts is investigated by fitting time series models to wind 
speed data. Finally, the impact of hypothetical perfect forecasts on 
the commitment of intermediate load units is demonstrated by 
means of the wind power variations within spans up to 3 hours. 

(Author) 

A82-14011 If Proposed 12.5 (VlWe shelf-mounted OTEC 
pilot plant for power, water and mariculture at St. Croix. M S 
Jones, Jr. (Ebasco Services, Inc , Newport Beach, CA), P. E. Slattery 
(Ebasco Services, Inc., New York, NY), W. L. Green (J. Ray 
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McDermott and Co , Inc . New Orleans, LA), P. J. Bakstad (TRW, 
Inc., Redondo Beach, CA), and T. R. Blake (Virgin Islands Water and 
Power Authority, St. Thomas, VI). American Institute of Aero- 
nautics and Astronautics, Terrestrial Energy Systems Conference, 
2nd, Colorado Springs, CO, Dec 1-3, 1981, Paper 81-2546 11 p. 14 
refs. 

The U.S. Virgin Islands has developed a plan to use OTEC to 
generate electricity and fresh water, and to supply nutrient rich deep 
seawater for land based mariculture and aquaculture facilities 
Projects of this nature have the potential to ameliorate shortages of 
food, fresh water, and energy which limit the possibilities of 
improving life for inhabitants in many of the world's tropical islands. 
The project has been sized to produce 12.5 MW of electricity, up to 
5 million gallons per day (MGD) of fresh water and 50 MGD of deep 
seawater. Its output would offset between 400,(X}0 and 475,000 
Bbl/yr of petroleum products derived from imported oil currently 
used to generate electricity and desalination. (Author) 

A82-14012 Alternative ocean energy products and hybrid 

geothermal-OTEC /GEOTEC/ plants. G. L Dugger, D. Richards, F. 
C. Paddison, L. L. Perini, W. H. Avery (Johns Hopkins University, 
Laurel, MD), and P. J. Ritzcovan (U.S Department of Energy, Div. 
of Ocean Energy Technology, Washington, DC). American Institute 
of Aeronautics and Astronautics, Terrestrial Energy Systems Confer- 
ence, 2nd, Colorado Springs, CO, Dec. 1-3, 1981, Paper 81-2547. 11 
p 20 refs. Research supported by the U.S. Department of Energy 

Products other than electricity from OTEC power plants are 
explored. Noting that the highest temperature gradients with the 
least seasonal variability are situated in tropical waters, it is suggested 
that portable products, such as NH3, liquid H2, methanol, and liquid 
hydrocarbon fuels, in addition to metals refining, are the most 
attractive applications of OTEC power Cost estimates are provided 
for each product based on an average annual temperature change of 
23.9 C and a 325 MWe OTEC, the eighth plant costs are projected at 
S1,280/kW. Slowly cruising platforms for OTEC systems will have 
higher annual average temperature gradients than moored plants, and 
seasonal variations will relegate the monetary value of some OTEC 
electricity to fuel avoidance costs, due to lower winter gradient 
differences Geothermal OTEC plants' performance is examined and 
found to exceed the normal OTEC efficiency by 12%. D.H.K 

A82-14016 ti Cost estimates for advanesd/innovative wind 
energy conversion systems /AWECS/. E W. Jacobs (Solar Energy 
Research Institute, Golden, CO). American Institute of Aeronautics 
and Astronautics, Terrestrial Energy Systems Conference, 2nd, 
Colorado Springs, CO, Dec. 1-3, 1981, Paper 81-2557 5 p 7 refs 

Three computer models for determining the economics of 
advanced wind energy conversion systems (AWECS) in production 
status are discussed The SAMICS program, designed for estimating 
costs of production-line operations, includes details of expenses for a 
plant in steady-state operation, and yields results in terms of prices, 
quantities, and a breakdown of cost components. The PRICE model 
gives cost estimates for electromechanical hardware systems, and 
comprises design, manufacturing, and subassembly costs. The FAST 
program derives costs of energy systems in terms of construction and 
installation All three models provide production costing, and it is 
noted that the FAST model can be used as an adjunct to the other 
two. Small WECS are viewed to become commercially viable at the 
10,000 units/yr production level, using a one product job shop 
mode Examples for existing 40 kW and 10 kW preproduction model 
SWECS are provided and a price lowering curve is generated which is 
similar to a learning curve M.S.K. 

A82-14017 § A modular simulation model for a wind 

turbine system. S. Bergman (Sydkraft AB, Malmo, Sweden), S. E. 
Mattsson, and A B. Ostberg (Lund Institute of Technology, Lund, 
Sweden) American Institute of Aeronautics and Astronautics, 
Terrestrial Energy Systems Conference, 2nd, Colorado Springs, CO, 
Dec. 1-3, 1981, Paper 8 1-2558. 9 p. 9 leis. 

A mathematical simulation model for a large horizontal axis 
wind turbine system is presented. The model is intended for 
simulation of the synchronization of the wind turbine generator 
against the utility grid and the operation of the wind turbine system 
under different wind conditions and with different control algo- 
rithms. Particular attention has been given to the modularization. 
The model is divided into subsystems to make it easy to modify the 
model and adapt it to systems of similar type. The interactive 


simulation package SIMNON which allows good structuring and 
programming in a high level language has been used (Author) 

A82-14018 § Wind turbine assisted diesel generator systems. 
L.' A. Schienbein (DAF Indal, Ltd., Mississauga, Ontario, Canada). 
American Institute of Aeronautics and Astronautics, Terrestrial 
Energy Systems Conference, 2nd, Colorado Springs, CO, Dec. 1-3, 
1981, Paper 81-2559. 8 p 

The need to reduce the cost of energy in remote communities 
served by diesel generators has led to the investigation of the use of 
wind energy to replace some or all of the fuel consumed. The 
development of wind-turbine-assisted diesel generators in ^nada has 
progressed from the design and testing of a 12-kW unit to the design 
of a prototype 100-kW wind turbine diesel hybrid. This paper 
presents the results of the 12-kW tests and the implementation of the 
test results, and the results of further engineering and cost analyses in 
the design of a prototype 100-kW wind turbine diesel hybrid system. 
The value of wind energy in a wind turbine diesel hybrid is greatly 
improved if the diesel generator system itself is designed to operate 
more efficiently at part load, with or without wind power assistance. 
Excess wind energy and wind turbine power fluctuations (which 
result in voltage and frequency fluctuations) can be minimized by 
selecting the best rotor operating speed. (Author) 

A82-14019 H Methodology for the evaluation of aero- 

dynamic performance and rotor optimization under constant RPM- 
operation. F. Luft and D. Cromack (Massachusetts, University, 
Amherst, MA) American Institute of Aeronautics and Astronautics, 
Terrestrial Energy Systems Conference, 2nd, Colorado Springs, CO, 
Dec. 1-3, 1981, Paper 8 1-2560 6p 

Presented are a method for evaluating the aerodynamic perfor- 
mance of wind turbine rotors during constant RPM (varying 
tip-speed-ratio) ojDeration and a summary of the results of a 
parametric study for optimization of the rotor using this method 
The proper choice of rotor RPM is discussed as well as the 
comprehensive method for evaluating the power coefficient versus 
tip-speed-ratio curves for various rotors. The power coefficient vs 
tip-speed-ratio curve for any rotor is combined with wind velocity 
probability data in a manner which yields a monthly productivity 
value. A summary of the results of the parametric performance study 
of linear-taper linear-twist blades is presented, including the shape of 
the blade yielding the maximum productivity along with a sensitivity 
analysis. (Author) 

A82-14020 a Proposed 10 MWe OTEC pilot plant for the 
Commonwealth of the Northern Mariana Islands. L E Dunbar 
(ADVANTECH Corp., La Jolla, CA) and G. L. Chan. American 
Institute of Aeronautics and Astronautics, Terrestrial Energy Sys- 
tems Conference, 2nd, Colorado Springs, CO, Dec. 1-3, 1981, Paper 
81-2561. 9 p. Stefs. 

A preliminary conceptual design of a 10 MWe OTEC pilot plant 
has been proposed for the island of Saipan in the Commonwealth of 
the Northern Mariana Islands. This unique small OTEC plant is 
intended as a prototype for commercial plants in the small Pacific 
Island territories and nations. The system concept minimizes local 
construction to accommodate a lack of local skilled labor and 
facilities. The baseline design is a concrete barge-mounted plant built 
in Portland, Oregon, towed to Saipan, and permanently anchored in 
near-shore shallow water. Details of key subsystem design features 
are provided including a bottom-mounted cold water pipe, modular 
power subsystem, and wave shield for storm protection. The results 
of economic analyses are presented to illustrate the cost competitive- 
ness of electricity from the OTEC plant compared to the current 
oil-fired diesel units in Saipan. (Author) 

A82-14025 H The transformation of wind energy by a high 

altitude power plant /HAPP/. G. Riegler, W. Riedler, and E. Horvath 
(Graz, Technische Universitat, Graz, Austria). American Institute of 
Aeronautics and Astronautics, Terrestrial Energy Systems Confer- 
ence, 2nd, Colorado Springs, CO, Dec. 1-3, 1981, Paper 81-2568. 8 
p. 9 refs. 

Design considerations for a high altitude power plant (HAPP) 
are discussed. A HAPP has a generator platform supported by a 
balloon, a tethering and conduction cable, and a ground station for 
control and energy distribution. Each streamlined balloon would 
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carry six symmetrically arranged wind turbines and could be raised 
or lowered by a ground winch in response to 4 hr meteorological 
forecasts. A double bladed, variable pitch, horizontal axis rotor was 
chosen for HAPP application in the jet stream at 8,000-10,000 m 
height. Humidity and icing are calculated to be within tolerable 
limits, higher winter and lower summer heights are indicated. 
Optimization studies for 2, 5, and 7 MW turbines are presented, and 
rotor diameters are found to be limited to 40 m for weight 
considerations. Pilot plant, production, and operating costs are 
estimated to result in a cost of energy of $0.093/kWh, with the He 
leakage being the biggest expense. M.S.K. 

A82-14026 a The stability of a tethered gyromill. D C. Rye, 

B. W. Roberts (Sydney, University, Sydney, Australia), and J. 
Blackler. American Institute of Aeronautics and Astronautics, 
Terrestrial Energy Systems Conference, 2nd, Colorado Springs, CO, 
Dec. 1-3, 1981, Paper 81-2569 10 p. 6 refs. 

It has been proposed that electricity could be generated from 
upper atmospheric winds using a tethered rotary winged craft known 
as a gyromill. The paper investigates the static and dynamic stability 
of such a craft when hovering at limited altitudes. Two static 
stability criteria are presented, one pertaining to short cables, and 
another to longer cables. A mathematical model is developed to 
examine the dynamic behavior and several numerical solutions 
presented. Two modes are identified, a pitch mode and a pendular 
mode. It IS found that the pendular mode may be divergent o’’ 
non-divergent, depending on the cable attachment point (Author) 

A82-14027 § Rotor speed control by automatic yawing of 

two-bladed wind turbines with passive cyclic pitch variation. K. H 
Hohenemser and A H. P Swift (Washington University, St. Louis, 
MO). American ! nstitute of Aeronautics and Astronautics, Terrestrial 
Energy Systems Conference, 2nd, Colorado Springs, CO, Dec. 1-3, 
1981, Paper 81-2570. 8 p. 9 refs. Research sponsored by the Solar 
Energy Research Institute. 

A yaw dynamics analysis was developed for a two-bladed 
horizontal axis wind turbine with passive cyclic pitch variation 
achieved by letting the blade pair freely oscillate about a common 
axis with which the blades formed a small prelag angle. This type of 
rotor was found capable of high yaw rates without imposing 
vibratory hub moments and without producing noticeable flapping 
amplitudes. Experiments were conducted with a tail vane stabilized 
7 6m diameter wind rotor driving a three phase alternator tuned and 
loaded to produce a rotor torque proportional to the square of the 
rotor speed. Two yaw control systems which replaced the usual blade 
feathering controls were investigated an active yaw control system 
using a hydraulic rotor speed governor, and a passive system 
responding to a combination of rotor thrust and torque. Both 
systems limited during strong gusts rotor speed quite accurately The 
passive system appeared to be more promising because of its greater 
reliability and because of the greater ease of adapting it to larger size 
wind turbines. (Author) 

A82-14028 H Lightning protection for wind turbine elec- 

tronics. 0. L Begley, C. W. Dodd, and T M. McCalla, Jr. (Southern 
Illinois University, Carbondale, \\.]. American Institute of Aeronau- 
tics and Astronautics, Terrestrial Energy Systems Conference, 2nd, 
Colorado Springs, CO, Dec. 1-3, 1981, Paper 81-2571 . 6p 5 refs. 

Preventive measures for the protection of wind turbines from 
lightning strike damage are outlined. Lightning can dissipate up to a 
billion joules in less than a second while electronic components have 
tolerances in the microjoule range. Structural members may also 
suffer damage by mechanical stresses due to parallel conductance of 
lightning amperage, millions of volts are capable of causing flashovers 
or ionized arcing through air or poor insulation. Studies are cited to 
indicate that semiconductor device failures are dependent on pulse 
duration and amplitude. A solution is offered in the form of 
lightning ground rods, counterjxnses, and interconnections which 
route lightning strike currents away from all electronics, additional 
shielding of the central electronics is also suggested. Various layers of 
protective measures are diagrammed, and the use of a transient 
suppressor to short excess current to ground is recommended. D.H.K. 

A82-14029 H An aeroelastic analysis of the Darrieus wind 
turbine. E. E. Meyer (Boeing Commercial Airplane Co., Seattle, WA) 
and C. E. Smith (Oregon State University, Corvallis, Oft). American 


Institute of Aeronautics and Astronautics, Terrestrial Energy Sys- 
tems Conference, 2nd, Colorado Springs, CO, Dec 1-3, 1981, Paper 
81-2572. 12 p. 18 refs. 

The stability of a single Darrieus wind turbine blade spinning in 
still air IS investigated using linearized equations of motion. The three 
most dangerous flutter modes are characterized for a one-parameter 
family of blades. In addition, the influence of blade density, mass 
and aerodynamic center offsets, and structural damping is presented. 

(Author) 

A82-14030 # Assessment of MHO power plants with coal 

gasification. M R. OeLallo, Jr., R. E. Weinstein, J. C. Cutting, and W 
R. Owens (Gilbert/Commonwealth, Reading, PA). American Insti- 
tute of Aeronautics and Astronautics, Terrestrial Energy Systems 
Conference, 2nd, Colorado Springs, CO, Dec. 1-3, 1981, Paper 
81-2574. 6 p. 5 refs Contract No. DE-AC01-77ET-1 1058. 

An assessment of the operational characteristics and cost of 
magnetohydrodynamic (MHD) power plants integrated with coal 
gasification was performed. The coal gasifier produces a slag and 
sulfur free fuel for the MHD combustor. This clean fuel eliminates 
slag and sulfur interactions with the MHD topping cycle and 
simplifies the design of the combustor, the MHD channel, and the 
heat and seed recovery (HRSR) subsystem components. This may 
increase MHD and HRSR system reliability and provide the potential 
for earlier commercial demonstration of MHD. Integration tech- 
niques with three advanced medium BTU gasifiers were evaluated 
and an optimum system defined. A detailed comparison was then 
performed with a direct coal fired MHD power plant using oxygen 
enrichment. Results indicate that incorporating a coal gasification 
process with MHD simplifies system design at the expense of lower 
overall net plant efficiency and higher levelized cost of electricity 

(Author) 

A82-14031 § Up- and down-wind rotor half interference 

model for VAWT. H McCoy and J. L Loth (West Virginia 
University, Morgantown, WV) American Institute of Aeronautics 
and Astronautics, Terrestrial Energy Systems Conference, 2nd, 
Colorado Springs, CO, Dec. 1-3, 1981, Paper 81-2579 9 p. 12 refs. 
Contract No, DE-FG02-80CS-89001. 

This paper presents a theoretical aerodynamic performance 
optimization for two dimensional vertical axis wind turbines. A 
momentum type wake model is introduced with separate cosine type 
interference coefficients for the up and downwind half of the rotor. 
The cosine type loading permits the rotor blades to become unloaded 
near the junction of the upwind and downwind rotor halves. Both 
th^ optimum and the off design magnitude of the interference 
coefficients are obtained by equating the drag on each of the rotor 
halves to that on each of two cosine loaded actuator discs in series. 
The values for the optimum rotor efficiency, solidity and corre- 
sponding interference coefficients have been obtained in a closed 
form analytic solution by maximizing the power extracted from the 
downwind rotor half as well as from the entire rotor A numerical 
solution was required when viscous effects were incorporated in the 
rotor optimization (Author) 

A82-14032 § A design for an MHD power plant as'a prime 

mover for a Naval Vessel. M. A Paluszek (Charles Stark Draper 
Laboratory, Inc., Cambridge, MA). American Institute of Aero- 
nautics and Astronautics, Terrestrial Energy Systems Conference, 
2nd, Colorado Springs, CO, Dec. 1-3, 1981, Paper 81-2575 1 1 p. 21 
refs. NSF Grant No 22733 

A Magnetohydrodynamic Power Plant, designed to be the prime 
mover for a Naval Vessel, is presented The system is an open cycle, 
fossil fueled, subsonic MHD Faraday generator with directly fired air 
preheaters. A superconducting electric transmission drives the pro- 
pellers and a standard naval steam plant is used as a bottoming cycle. 
The increased overall efficiency achievable with this plant allows a 
lighter, smaller volume ship to accommodate the same payload and 
reduces the overall fuel cost of the vessel. (Author) 

A82-14033 tt Wind ripple analysis. R E. Akins (Sandia 
National Laboratory, Albuquerque, NM). American Institute of 
Aeronautics and Astronautics, Terrestrial Energy Systems Confer- 
ence, 2nd, Colorado Springs, CO, Dec 1-3, 1981, Paper 81-2580. 8 
p. 6 refs. Contract No. DE-AC04-76DP-00789. 

Efficient and economical utilization of wind power will require 
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the ability to measure and ultimately predict the effects fluctuations 
in the incident wind will have on a wind turbine. In order to 
quantitatively assesss these effects, experimental techniques have 
been developed which allow analysis of full-scale performance of 
wind turbines with particular emphasis on the effects caused by 
turbulence in the incident wind. Examples of these techniques are 
presented using data from the OOE/Sandia Vertical Axis Wind 
Turbine (VAWT) program. (Author) 

A82-14034 ti Aerodynamic loads and rotor performance for 

the Darrieus wind turbines. I. Paraschivoiu (Hydro-Quebec, Institut 
de Recherche, Varennes, Canada). American Institute of Aeronautics 
and Astronautics, Terrestrial Energy Systems Conference, 2nd, 
Colorado Springs, CO, Dec. 1-3, 1981, Paper 81-2582. 10 p 13 refs 

Aerodynamic blade loads and rotor performance are studied for 
the Darrieus windmill by using a double-multiple streamtube model. 
The Darrieus is represented as a pair of actuator disks in tandem at 
each level of the rotor, with upstream and downstream half-cycles. 
An equilibrium velocity exists in the center plane, and the upwind 
velocity IS higher than the downwind velocity, lift and drag 
coefficients are calculated from the Reynolds number and the local 
angle of attack. Half-rotor torque and power are found by averaging 
the contributions from each streamtube at each position of the rotor 
in the upwind cycle An example is provided for a 17 m Darrieus 
employing NACA blades While the method is found to be suitable 
for predicting blade and rotor performance, the need to incorporate 
the effects of dynamic stall in the model is stressed as a means to 
improve accuracy D.H.K. 

A82-14036 § Problems and potential for MHD retrofit of 

existing coal-fired plants. G Berry, C Dennis, T. Johnson, V. 
Minkov, V. Pearson, and M. Patrick (Argonne National Laboratory, 
Argonne, \\.). American Institute of Aeronautics and Astronautics, 
Terrestrial Energy Systems Conference, 2nd, Colorado Springs, CO, 
Dec. 1-3, 1981, Paper 81-2586. 10 p. 5 refs. 

Retrofitting existing power plants with an open-cycle MHD 
system has been re-examined in light of recent developments in the 
heat and seed recovery technology area A new retrofit cycle 
configuration has been developed which provides for a direct gas-gas 
coupling, also, the MHD topping cycle can be decoupled from the 
existing plant for either separate or joint operation. The retrofit 
concept has been applied to Vermilion Station No. 1, a coal-fired 
power plant presently in operation. Substantial increases in efficien- 
cy have been demonstrated and the economic validity of the MHD 
retrofit approach has been established. (Author) 

A82-14037 § Inc^ustrial applications of MHD high tempera- 
ture air heater technology. D. P. Saari, J. E. Fenstermacher, L. R. 
White, and C. L. Marksberry (Fluidyne Engineering Corp., Minneapo- 
lis, MN). American Institute of Aeronautics and Astronautics, 
Terrestrial Energy Systems Conference, 2nd, Colorado Springs, CO, 
Dec. 1-3, 1981, Paper 81-2588. 11 p. 39 refs. Contract No. 
DE-AC01-80ET-15602. 

The MHD high temperature air heater-(HTAH) requires technol- 
ogy beyond the current state-of-the-art of industrial regenerative 
heaters. Specific aspects of HTAH technology which may find other 
application include refractory materials and valves resistant to the 
high temperature, corrosive, slag-bearing gas, materials resistant to 
cyclic thermal stresses, high temperature support structures for the 
cored brick bed, regenerative heater operating techniques for 
preventing accumulation of slag in the heater, and analytical tools for 
computing regenerative heater size, cost, and performance. Areas 
where HTAH technology may find application include acetylene/ 
ethylene production processes, flash pyrolysis of coal, high tempera- 
ture gas reactors, coal gasification processes, various metallurgical 
processes, waste incineration, and improvements to existing regenera- 
tor technology such as blast furnace stoves and glass tank regenera- 
tors. (Author) 

A82-14038 H OTEC ocean system development. D. Hove 
(Dynamics Technology. Inc., El Segundo, CA) and T McGuinness 
(NOAA, OTEC Program Management Office, Rockville, MD). Ameri- 
can Institute of Aeronautics and Astronautics, Terrestrial Energy 
Systems Conference, 2nd, Colorado Springs, CO, Dec. 1-3, 1981, 
Paper 81-2590 8 p. 17 refs. 

Ocean systems embodied in OTEC floating power plant designs 


include features beyond present offshore practice. Design aspects of 
the platform, cold water pipe and mooring systems have been 
investigated in Government sponsored research programs to establish 
a technology base for commercial plant development. Recent 
laboratory tests have provided validation of concepts and design 
tools, and future programs will include large scale demonstration 
tests. (Author) 

A82-14356 A review of rain erosion problems for aero- 

generators. A R. Mortimer (Science Research Council, Rutherford 
and Appleton Laboratories, Chilton, Oxon, England). Wind Engi- 
neering, vol. 5, no. 3, 1981, p 136-146. 27 refs. 

Erosive mechanisms and protective measures available for 
windpowered generators exposed to rain are examined. Rain erosion 
IS modeled in two stages an incubation phase, when plastic 
deformation and crack formation occur with no loss of weight, and a 
phase of actual material loss. Raindrop impact causes a progressive 
tearing action, which is significant in the erosion of soft, compliant 
elastomers, light rain over a long time period is noted to cause 
fatigue Choosing a protective surface necessitates consideration of 
both surface impact and the effects on the substrate Metal, 
polymeric, and composite coatings are discussed, and it is found that 
softness reduces impact damage, and fine weaves in composites 
enhances stress concentration corrosion resistance. Continued studies 
specifically dealing with wind turbine blades are recommended, as 
current knowledge is derived from existing helicopter and propeller 
driven airplane data D.H.K. 

A82-14357 A first order mathematical model of the 

lift/drag characteristics of aerofoil sections. G W -W. Pontin (Wesco 
Windmills, Ltd., England). Wind Engineering, vol 5, no. 3, 1981, p 
147-153. 

The mathematical model described is believed to represent the 
lift/drag characteristics of commonly used airfoil sections with an 
accuracy sufficient for the purpose of wind turbine design. In this 
model an airfoil profile is characterized by six constants and the 
effects of roughness and Reynolds number by a further three 
correction factors in a form suitable for compact digital computer 
storage and manipulation. (Author) 

A82-14358 Wind energy for the Federal Republic of 

Germany. L Jarass, L Hoffmann, G. Obermair (Regensburg, 
Universitat, Regensburg, West Germany), and A Jarass (Forschungs- 
gesellschaft fur alternative Technologien und Wirtschaftsanalysen 
mbH, Regensburg, West Germany). Wind Engineering, vol 5, no. 3, 
1981, p. 154-161. 

An evaluation of parameters affecting the operation of large 
windpowered turbines in conjunction with the electric grid of West 
Germany is presented North Sea coastal areas were found to have 
winds with a 6-7 5 m/sec average at 10-40 m, a lack of a predominant 
wind direction implies that generator spacing will be uniform in all 
directions. The 100 m GROWIAN wind turbine is considered as the 
prototype machine, and will produce an optimum of 3 MW, 
operating in a range of 5-24 m/sec, with nominal output at about 13 
m/sec. Sensitivity studies are outlined for varying levels of coastal 
and national grid penetration, showing a saturation of the coastal 
grid would cxtcur with fifteen 300 MW windfarms. Economic 
analyses indicate that large scale wind electric production is now 
competitive with conventional central generating plants, while wind 
energy storage is economical only if storage stays below 1 kW storage 
for every kW installed. D H.K. 

A82-14359 Energy transfer in wind-assist electric power 

systems. E H. Gilmore (West Texas State University, Canyon, TX). 
Wind Engineering, vol. 5, no 3, 1981, p. 162-174. 12 refs. Research 
supported by the U.S Department of Agriculture. 

A model is developed for describing mechanical wmd-assist 
electric power systems operating under steady-state conditions. 
Representations for operating characteristics of system components 
are combined with the constraints assumed for the system to 
produce this model. Descriptions are in the form of torque, rpm pairs 
for the rotor. Analytic solution methods are discussed and a 
graphical solution procedure is illustrated. Applications in the areas 
of design and analysis of systems are considered, and the results of 
one series of tests on one wind-assist system are considered in terms 
of model parameters. (Author) 
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A82-14360 An analytic model of high solidity vertical axis 

windmills. R. G. Carothers and G M. Bragg (Waterloo, University, 
Waterloo, Ontario, Canada). Wind Engineering, vol 5, no. 3, 1981, p. 
175-190 8 refs. 

By introducing an induced cross flow to the conventional flow 
models used for vertical-axis windmills an analytic model for high 
solidity rotors is developed Results as predicted by the model are 
compared with those determined from wind tunnel tests. (Author) 

A82-14489 On the efficiency of thermal engines with 

power output - Harmonically driven engines. V. Fairen (Stanford 
University, Stanford, CA, Madrid, Universidad Complutense, Madrid, 
Spam) and J Ross (Stanford University, Stanford, CA) Journal of 
Chemical Physics, vol 75, Dec. 1, 1981, p 5490-5496 11 refs. 
Research supported by the U S Department of Energy 

In a previous article a model of a heat engine was defined and 
studied with the purpose of emphasizing the role of inertial effects, 
particularly their importance in relation to optimization problems. 
Here the performance of models of heat engines harmonically driven 
around a state of equilibrium is compared For the first model, with 
inertia, the model is defined, its nonlinear response with emphasis on 
the linear approximation is calculated, and the issues related to the 
coupling of the thermal and mechanical driving forces are discussed 
The influence of increasing values of the mechanical friction 
coefficient is studied, and it is shown that when this coefficient is 
small, the work output displays subharmonic resonances that 
disappear when the friction coefficient increases In the second 
model, without inertial effects, no such resonances appear as 
expected, since these are due only to the inertial terms (Author) 

A82-14844 H A numerical model for the flow within the 

tower of a tornado-type wind energy system. S. S Ayad (Solar 
Energy Research Institute, Golden, CO). ASME, Transactions, 
Journal of Solar Energy Engineering, vol 103, Nov 1981, p. 
299-305 11 refs Contract No EG-77-C-01-4042 

The optimum performance of a model tornado-type wind 
energy system is predicted based on the pressure distribution in a 
tower with a simulated turbine flow. A two equation turbulence 
model IS used to fix the mean pressure values and the three 
components of wind velocity, consideration is given to different 
tower geometries and turbine exit flow conditions. The flow is 
assumed to be incompressible and axisymmetric, and a numerical 
solution IS obtained by employing a finite difference method with a 
leapfrog scheme on a staggered mesh, with an iterative technique to 
account for the pressure gradient. A maximum power of 35% of a 
closed bottom tower was found at a turbine/tower diameter ratio of 
0.5. Wind tunnel tests with a scale model agreed well with the 
predictions. D.H K. 

A82-14845 # One viewpoint concerning unit size in the 

development of wind turbines. W E. Howell and C. J. Todd (U.S. 
Bureau of Reclamation, Office of Atmospheric Resources Research, 
Denver, CO) ASME, Transactions, Journal of Solar Energy Engineer- 
ing, vol 103, Nov. 1981, p 306-312. 18 refs. 

The effects of the size of windpowered generators on the growth 
of windpower utilization are considered. Noting that previous models 
have shown that the cost of electricity is negatively correlated with 
machine size, it is asserted that actual production experience will 
introduce additional benefits. The study was based on analyses using 
NASA supplied wind speed frequency distributions, and considers a 
range of 12-1200 GW of installed capacity at 8 and 10.7 m/sec 
windspeeds. Experience rates of 95, 90, and 85% were selected and 
calculations made for the first 0.3, 0.6, 1 2, and 2.4 MW machines of 
production runs Highest experience rates favored a 0 6 MW size, and 
solutions to spacing requirements in windfarms to avoid the effects 
of wake turbulence are shown to be most economically achieved 
with machines in the 0.5 MW range It is concluded that emphasis on 
medium size wind turbines, 0.3-0.6 MW, presents the least risk and 
greatest flexibility for rapid development of economically feasible 
windpower. D.H.K. 

A82-15069 Carbonate fuel cell power plant systems. R. M. 

Reinstrom (General Electric Co , Energy Systems Programs Dept., 
Schenectady, NY). (Institute of Electrical and Electronics Engineers, 
Summer Meeting, Portland, OR, July 26-31, 1981.1 IEEE Transac- 
tion on Power Apparatus and Systems, vol. PAS-100, Dec. 1981 , p. 


4752-4759. 1 1 refs. Research sponsored by the U S. Department of 
Energy. 

Carbonate fuel cells are an attractive means of developing highly 
efficient power plants capable of achieving low atmospheric emis- 
sions. Because carbonate fuel cells can be used with coal derived fuel 
gases and their operating temperatures allow the use of turbo- 
machinery bottoming cycles, they are well suited for large installa- 
tions like central utility stations. Presently, system development 
activity IS directed toward evaluating the readiness of gasifier and 
fuel processor technology, defining candidate cycle configurations, 
and calculating projected plant efficiencies. (Author) 

A82-15070 The electric utility 4.5 MW fuel cell power 

plant - An urban demonstration. R. A. Bell and R. B. Hayman 
(Consolidated Edison Company of New York Inc , New York, NY). 
(Institute of E lectricaTand Electronics Engineers, Summer Meeting, 
Portland, OR, July 26-31, 1981.) IEEE Transactions on Power 
Apparatus and Systems, vol. PAS-100, Dec. 1981, p. 4760-4764. 

The fuel cell could offer an attractive power generation option 
for electric utilities. This paper reviews the electric utilities' efforts to 
develop this technology including the siting and construction of the 
4.5 MW phosphoric-acid fuel cell demonstrator in New York City. 
The paper concludes that the fuel cell is moving from technology 
demonstration status toward commercial service in electric utility 
systems during this decade. (Author) 

A82-15071 Potential dynamic impacts of wind turbines on 

utility systems. H. W Zaininger and D. J. Bell (Zaininger Engineering 
Co., San Jose, CA). (Institute of Electrical and Electronics Engineers, 
Summer Meeting, Portland, OR, July 26-31, 1981.) IEEE Transac- 
tion on Power Apparatus and Systems, vol PAS-100, DEC 1981, p. 
4821-4829. 11 refs. Research sponsored by the Electric Power 
Research Institute. 

This paper presents the results of an initial assessment of 
potential wind power generation dynamic impacts on utility systems 
from a global utility perspective performed for the Electric Power 
Research Institute. Dynamic study of minute-to-minute ramping, 
frequency excursions, and short-term transient stability was per- 
formed using the isolated Hawaiian Electric Company (HECO) 
system as an illustrative example. Potential minute-to-minute ramp- 
ing requirements imposed on conventional generation units of two 
interconnected utilities, Kansas Gas and Electric (KG&E) and Public 
Service Company of Colorado (PSCo) were investigated, using 
interconnected utility operating criteria. (Author) 

A82- 15650 Wind-energy recovery by a static Scherbius 

induction generator. G. A Smith and K. A Nigim (Leicester. 
University, Leicester, England). IEEE Proceedings, Part C - Genera- 
tion, Transmission and Distribution, vol. 128, pt. C, no. 6, Nov. 
1981, p. 317-324 9 refs. 

The paper describes a technique for controlling a doubly fed 
induction generator driven by a windmill, or other form of 
variable-speed prime mover, to provide power generation into the 
national grid system. The secondary circuit of the generator is 
supplied at a variable frequency from a current source inverter which 
for test purposes is rated to allow energy recovery, from a simulated 
windmill, from maximum speed to standstill. To overcome the 
stability problems normally associated with doubly fed machines a 
novel signal generator, which is locked in phase with the rotor EMF, 
controls the secondary power to provide operation over a wide range 
of subsynchronous and supersynchronous speeds. Consideration of 
power flow enables the VA rating of the secondary power source to 
be determined as a function of the gear ratio and online operating 
range of the system A simple current source model is used to predict 
performance which is compared with experimental results. The 
results indicate a viable system, and suggestions for further work are 
proposed. (Author) 

A82- 15667 North American tidal power prospects. W. W 

Wayne, Jr. International Journal of Ambient Energy, vol. 2, July 
1981, p. 151-158. 

Prospects for North American tidal power electrical generation 
are reviewed Studies by the US Army Corps of Engineers of 90 
possible generation schemes in Cobscook Bay, ME, indicated that 
maximum power generation rather than dependable capacity was the 
most economic method. Construction cost estimates for 15 MW bulb 
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units in a single effect mode from basin to the sea are provided, five 
projects were considered ranging from 110-160 MW. Additional tidal 
power installations are examined for: Half-Moon Cove, ME (12 MW, 
18 ft tide); Cook Inlet, AK, which is shown to pose severe 
environmental and engineering problems due to fish migration, 
earthquake hazards, and 300 ft deep silt deposits; and the Bay of 
Fundy, Canada. This last has a 17.8 MW plant under construction in 
a 29 ft maximum tide area. Other tidal projects of the Maritime 
Provinces are reviewed, and it is noted that previous economic 
evaluations based on an oil price of $1 6/barrel are in need of 
revision. M.S.K. 

A82-16052 Investigations on a Se-CdO photovoltaic cell. 

C H. Champness, S. Fukuda, and S Jatar (McGill University, 
Montreal, Canada). Solar Energy Materials, vol 5, Oct. 1981, p. 
391-401. 5 refs Research supported by the Natural Sciences and 
Engineering Research Council of Canada. 

Based on earlier studies of Altmejd and Champness (1978), 
Se-CdO cells were investigated in order to determine the counter 
electrode deposition conditions. The cell structures were made by 
the Preston method using residual air In this method CdO is 
reactively sputtered on a crystallized selenium film using a cadmium 
target in the presence of argon plus residual air, pressure is critically 
controlled in order to obtain the appropriate excess of cadmium in 
the CdO, giving a low resistivity with sufficient transparency The 
spectral response is between 350 and 700 nm, and is controlled on 
the long wavelength side by the selenium and on the short 
wavelength side by the CdO. The effect of heat treatment of the 
selenium film in oxygen prior to CdO film deposition raised the 
open-circuit voltage and fill factor, resulting in a cell giving about 
1 7% efficiency, without an optimized grid or antireflecting coating. 
Preliminary experiments were made to sputter CdO reactively on 
glass from gas pre-mixtures of oxygen and argon to obtain' easier 
pressure control, these, however, did not give films of low enough 
resistivity coupled with high transparency J F. 

A82-16600 Analytical solution of a simulation model for 

wind turbines. H M Power (University College, Dublin, Ireland) 
Applied Energy, vol. 9, Dec 1981, p 31 1-316 

A recently developed model for wind turbine dynamics has the 
form J(d omega/dt) = g(V, omega) - T, where J represents the 
moment of inertia of the system referred to the axis of the turbine, T 
IS the torque absorbed by the load, and g(V, omega) is the torque 
generated by the turbine when rotating at omega radians/sec in a 
windspeed of V meters/sec. The equation of motion can be used to 
Simulate the behavior of a turbine connected to a load having a 
parabolic torque versus speed characteristic by approximating any 
given windspeed versus time profile by a piecewise-constant varia- 
tion. It IS shown that, subject to the stated load, the equation of 
motion can be solved explicitly for any time interval during which V 
IS considered constant. J.F. 

A82-16743 Computational analysis of diffuser-augmented 

wind turbines. C. A. J Fletcher (Sydney, University, Sydney, 
Australia) Energy Conversion and Management, vo\ 21, no 3,1981, 
p. 175-183. 16 refs Research supported by the Energy Authority of 
New South Wales and National Energy, Research Development and 
Demonstration Council 

Diffuser-augmented wind turbines are suitable candidates for the 
generation of electricity from jet-stream winds A blade element, 
computational analysis is developed that includes wake rotation 
effects and blade Reynolds number effects The influence of the 
diffuser is allowed for by introducing empirical values for the 
diffuser efficiency and exit-plane pressure coefficient Good agree- 
ment is obtained for power coefficient and turbine axial veloqity 
with experimental results. The use of screens to simulate the turbine 
IS found to overestimate the turbine output by neglecting blade 
profile drag but to underestimate turbine output by neglecting 
favorable rotational influences on diffuser efficiency Maximum 
power IS delivered with a solidity ratio of 0.10 to 0 15 depending on 
the aerofoil section used. (Author) 

A82-16827*# Ceramics for the AGT101 automotive gas 
turbine. D. M. Kreiner and J M. Wimmer. Government Institutes, 
Gas Research Institute, National Coal Association, EPRI, and AGA, 
Energy Technology Conference, 8th, Washington, DC, Mar 9-11, 
1981, Paper. 15 p Contract No. DEN3-167. 


An advanced gas turbine powertrain for automotive application 
IS being developed Objectives of the program include a fuel 
consumption of 42.8 mpg on No 2 diesel fuel in a 3000 pound car, 
same overall vehicle performance as obtained with a conventional 
spark ignition internal combustion engine, low emission, multiple 
fuel capacity, reliability, and competitive cost. The AGT101 power- 
train consists of a power section, gearbox and transmission, and the 
design and analysis conducted thus far support the initial engine 
concept, as no significant design changes have been required The 
ceramic rotor design approach and component materials are dis- 
cussed, and It is projected that the AGT powertrain will be 
competitive with any other alternative powertrain in meeting the 
design objectives D L.G. 

A82-16844 Turbines in the ocean. F G W Smith and R. 

H. Charlier (Northeastern Illinois University, Chicago, ID Sea 
Frontiers, vol 27, Sept. -Oct. 1981, p. 300-305. 

It IS noted that the relatively high-speed ocean currents flowing 
northward along the east coast of the U.S may be able to supply a 
significant projxirtion of the future electric power requirements of 
urban areas. The Gulf Stream core lies only about 20 miles east of 
Miami, here its near-surface water reaches velocities of 4.3 miles per 
hour Attention is called to the estimate that the energy available in 
the current of the Gulf Stream adjacent to Florida is approximately 
equivalent to that generated by 25 1,000-megawatt power plants. It 
IS also contended that this power could be produced at competitive 
prices during the 1980s using large turbines moored below the ocean 
surface near the center of the Stream. Assuming an average 
ocean-current speed between 4 and 5 knots at the current core, the 
power density of a hydroturbine could reach 410 watts per square 
foot, about 100 times that of a wind-driven device of similar scale 
operating in an airflow of approximately 11 knots. C R 

A82-17015 Nonlinear development of magnetic reconnec- 

tion in the tearing-type and the Petschek-type field geometries. M 
Ugai (Ehime University, Matsuyama, Japan) Plasma Physics, vol. 23, 
Sept. 1981, p. 857-867 10 refs. 

Distinct hydromagnetic characteristics associated with the 
tearing-type (Furth etal., 1963) and the Petschek-type (Petschek, 
1964) field geometries are studied numerically Both tne tearing-type 
and the Petschek-type reconnections are initiated by a local resistive 
disturbance, and develop from an initially antiparallel magnetic field 
In the tearing-type field geometry the current-sheet plasma, accel- 
erated at X-type neutral points through reconnection, cannot be 
ejected away from the system, but is confined in the resulting 
magnetic islands It is found that the nonlinear saturation oscillates 
as a result of the interaction between the confined plasma and the 
surrounding magnetic field, the period of the oscillation is approxi- 
mately given by the time required for an Alfven wave to cross one 
wavelength. On the other hand, in the Petschek-type field geometry 
the plasma can freely be ejected away from the system, so that the 
antiparallel field is allowed to collapse into the X-type neutral point 

(Author) 

A82-17626 American Wind Energy Anoctation, National 

Conference, Pittsburgh, PA, June 8-11, 1980, Proceedings. Edited by 
V. Nelson and M. Mooring (West Texas State University, Canyon, 
TX). Washington, DC, American Wind Energy Association, 1980. 
170 p. 

The state-of-the-art of large and small wind turbine applications 
is detailed. Large wind energy conversion systems (WECS) were 
examined in the light of federal programs, early operational 
experience with MW sized wind turbines, large Darrieus windpowered 
generators, legal, institutional, reliability, and cost factors, li^tning 
protection, and implications of PURPA legislation. Evaluation 
procedures for vibration analysis, yaw dynamics, and hysteresis were 
discussed for small WECS, along with water heating applications, 
performance and reliability characteristics, and the aerodynamic 
performance of small vertical axis WECS. Topics significant to 
commercialization of WECS were explored, including achievable 
goals and wind energy assessment techniques, WECS use by rural 
electric systems, product liability insurance, and standards for WECS. 

M.S.K. 

A82-17627 * § Energy potential and early operational experi- 
enoe tor large wind turbines. W. H. Robbins and R. l_ Thomas 
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(NASA. Washington, OC). In: American Wind Energy Association, 
National (inference, Pittsburgh, PA, June 8-11, 1980, Proceedings. 

Washington, DC, American Wind Energy Associa- 
tion, 1980, p. 7-12. 9 refs. 

Projections for the total potential output of large wind turbines 
in the U.S. are reviewed. NASA has developed nine large wind- 
powered generators, of 100 kW, 200 kW, 2 MW, and ^5 MW 
capacities, with rotors 1(X)-3(X) ft in diameter, and all with horizontal 
axes. Approximately 214,(XX) sq miles of the U.S. have been 
determined as having substantial wind regimes and terrain suitable 
for large wind turbine siting. This translates into 340,0(X) Mod 2 (2.5 
MW) wind turbines producing 4.9 quads of electricity aruiually. 
equivalent to saving 2.5 billion barrels of oil/yr. The cost of 
electricity is seen as the critical factor in utility acceptance of large 
wind turbines, and the Mod 2 machines are noted to achieve the 2-4 
oents/kWh (1977 dollars) COE which is necessary. Problems such as 
pollution, including visual, auditory, EM, and land use difficulties are 
considered, and solutions are indicated. M.S.K. 

AB2-17628 ft Alcoa vertieal axis wind turbines. H. R. 
Kutcher (Alcoa Research Laboratories, Pittsburgh, PA). In: Ameri- 
can Wind Energy Association, National Conference, Pittsburgh. PA, 
June 8-11, 1980, Proceedings. Washington, DC, 

American Wind Energy Association, 1980, p. 13-15. 

An introductory line of vertical axis wind turbines which have 
been designated ALVAVVTS is under development and testing. This 
paper describes those machines, discusses development and commer- 
cialization efforts, and provides data for three models which are 
believed to be cost effective for use today at sites with mean annual 
wind speeds in excess of 6.3 m/s (14 mph). (Author) 

A82-17629 # Application of large and small wind turbine 
generators - A utility penpeetive. M. Klinger, E. J. Warchol, N. G. 
Butler, M. J. Berger, and R. E. Reinhart (Bonneville Power 
Administration, Portland, OR). In: American Wind Energy Associa- 
tion, National Conference, Pittsburgh, PA, June 8-11, 1980, Pro- 
ceedings. Washington,' OC, American Wind Ener- 

gy Association, 1980, p. 18-19. 

A82-17630 If Wind energy conversion system design and 
analysis program. J. & Foley (United Technologies Research Center, 
East Hartford, CT). In: American Wind Energy Association, National 
Conference, Pittsburgh, PA, June 8-11, 1980, Proceedings. 

Washington, OC, American Wind Energy Association, 
1980. p. 3945. 5 refs. 

This paper describes a computer program which was developed 
primarily to guide the design process of a wind energy conversion 
system, particularly in evaluating system concepts for the minimiza- 
tion of cost of energy (COE) and sizing of a wind system for 
maximum performance at a given wind site. It is, in effm, a 
complete preliminary design process which accepts, as independent 
variables, specifications for a WE(S design (rotor diameter, rated 
jsower, etc.), and wind site characteristics (mean wind speed and 
shear profile), and calculates all weights, costs, and energy produc- 
tion quantities to arrive at a complete description of the WECS in 
either a single-unit or a wind-farm configuration. An important 
feature of the program is an internal optimization routine which can 
optimize one or more of four key variables (rotor RPM, rotor 
diameter, rated power, and tower height) for minimum COE for 
either a single unit or a wind farm installation. The use of the 
program in the design process is demonstrated for a Hamilton 
Standard Multi-Megawatt Wind Turbine and for UTRCs entry in the 
15 kW SWECS competition. (Author) 

A82-17631 H Lightning protection for composite rotor 
Uades. H. W. Gewehr (Kaman Aerospace (^rp., Bloomfield, (TT). In: 
/American Wind Energy Association, National Conference, Pittsburgh, 
PA, June 8-11, 1980, Proceedings. Washington, 

DC, American Wind Energy Association, 1980, p. 46-48. 

The development of a lightning protecbon skin for all-composite 
windpowered turbine rotors is described. Preliminary tests revealed a 
necessity for lightning conductors in fiberglass blades, to eliminate 
high current entry into the interior of the rotor. A woven cloth of 
aluminized glass fibers was incrementally built up until a 200,000 
Amp current could be survived. A full-chord aluminum tip cap and a 


coated trailing edge braid on the Mod 1 blades is considered effective 
protection of up to a 200,000 /kmp lightning stroke. Further tests to 
determine adequate protection for a 40 kW wind turbine are 
indicated. It is noted that lightning will not penetrate a one inch 
thick fiberglass composite spar wall if there is no metal inside the 
spar, lightning will penetrate a .060 in. fiberglass afterbody skin to 
reach a wet paper core, and lightning conductors must be firmly 
attached to the structure. M.S. K. 

AS2-17633 H Operatiota of small wind turbines on a distri- 
bution system. D. Curtice (Systems Control, Inc., Palo Alto, CA). In: 
American Wind Energy Association, National Conference, Pittsburgh, 
PA. June 611, 1980, Proceedings. Washington, 

DC, American Wind Energy Association, 1980, p. 5659. 

The technical aspects of interconnecting a small wind energy 
conversion system (SWECS) with a utility grid are examined. Four 
commercially available wind turbines with outputs less than 100 kW 
were studied, covering the gamut of induction generator, self- and 
line-commutated inverters, and a synchronous generator. Penetra- 
tions of 5, 20, and 50% of the total utility power output were 
considered. Effects on utility protection equipment coordination 
were found to be safe with regard to overcurrent devices, noting that 
a SWE(S would respond to a three-phase utility fault Isolated 
operation was found to be possible with synchronous and self- 
commutated SWECS, and a disconnect switch is necessary to protect 
line workers during repair periods. The growth of SWECS penetra- 
tion into the total power of a grid is expected to be gradual, and 
voltage flicker can be fixed by a simple device to prevent sudden 
large inputs by a SWECS. M.S.K. 

A82-17634 ff Overview of the Wind Energy Appfieation 
Network for Hawaii. D. R. Neill (Hawaii Natural Energy Institute, 
Honolulu, HI). In: American Wind Energy Association, National 
Conference, Pittsburgh, PA, June 611, 1980, Proceedings. 

Washington, OC, American Wind Energy Association, 
1980, p. 6667. 

A82-1763S § Enertech High Reliability prototype vibration 
arulysis. J. H. Sexton (Rockwell International Corp., Rocky Flats 
Plant, Golden, CO). In: American Wind Energy Association, National 
Conference, Pittsburgh, PA, June 611, 1980, Proceedings. 

Washington, OC, American Wind Energy Association, 
1980, p. 71-75. 

Modal analysis techniques were experimentally applied to study 
the dynamic interaction between a wind turbine generator and its 
support tower. Details of the techniques applied and corresponding 
results are discussed. Results of vibration tests indicate the Enertech 
High-Reliability wind turbine generator (WTG/support structure) 
second mode bending was 13.2 Hz, while the blade's first mode 
bending frequencies were 1Z4 Hz for blade two and 14.6 Hz for 
blade one. Significant WTG/tower response was observed and 
recorded during WTG operation which was traced to .this system 
response characteristic. (Author) 

A82-17636 H Evaluation of wind turbine generator opera- 
tional hysteresis using *MetlM>d of Bins'. C. A. Waldon (Rockwell 
International Corp., Rocky Flars Plant, Golden, CO). In: American 
Wind Energy Association, National Conference, Pittsburgh, PA, June 
611, 1980, Proceedings. Washington, DC, Amer- 

ican Wind Energy Association, 1980, p. 7680. 

A two-dimensional metho6of-bins data processing system for a 
small wind energy conversion system (SWEC^I is used to demon- 
strate the production of a composite power curve. The curve takes 
into account hysteresis occurring during different wind regimes, and 
IS combined with a Weibull distribution for windspeed and duration 
for site specific output calculations. An example is provided for a 1 
kW horizontal axis SWEC^, including modifications to the program 
to account for blade-pitch and/or tail furling safety mechanisms 
which prevent SWECS overspeed. The action of hysteresis can be 
accounted for by including parameters for rotor pitch, tail position, 
and wind tracking, and requires multidimensional bins for accurate 
predictions of power output. M.S. K. 

A82-17637 § Yaw dynamics of a horizontal axis wind 
turbine. R. Kirchhoff, 0. Cromack, and R. (^en (Massachusetts, 
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University, Amherst, MA). In; American Wind Energy Association, 
National Conference, Pittsburg, PA, June 8-11, 1980, Proceedings. 

Washington, DC, American Wind Energy Associa- 
tion, 1980, p. 81-87. 5 refs. 

The dynamics of horizontal axis wind turbine response in yaw 
are analyzed. A model is explored consisting of an ellipsoidal nacelle, 
a ngid pole, no wind shear, and zero coning in the rotor blades. The 
torque applied to the nacelle and the rotor blades, due to gyroscopic, 
Coriolis, and damping forces are considered linearly. A coordinate 
system for the moment of inertia and the angular acceleration is 
devised, and the pressures on each blade (3 blades in the study) are 
integrated. The possibility of a coupling between the wind speed and 
the lowest natural frequency is suggested, and experiments with a 
non-rigid tower are indicated to examine a configuration where 
Coriolis forces may dominate. U.S.K. 

AS2-17638 # Experiences with a Grumman windstream 25. 
L. H. Soderholm (Science and Education Administration, Ames, lAI. 
In; American Wind Energy Association, National Conference, Pitts- 
burgh, PA. June 8-11, 1980, Proceedings. 

Washington, DC, American Wind Energy Association, 1980, p. 90-92. 

Features of a new 3-bladed, IS kW, downwind horizontal axis 
wind turbine are described. The windpowered generator has passive 
yaw, a 25 ft blade diameter, is rated at 26 mph, and uses a 20 kW 
brushless, self-excited alternator. Proper lubricating oil for ambient 
conditions ws found to be necessary to maintain efficient operation 
in extreme weather conditions. A solid shaft has eliminated 
low-stress fatigue in the hub-propellor connection, and corrosion- 
proof materials have been incorporated in the blade pitch control 
limit switches. It is noted that including easy access on the ground to 
all electronic circuits and circuit breakers enhances the saftey and 
utility of a small wind energy conversion system (SWECS). It is 
summarized that the provision of easy installation, safety control 
redundancy, proper yaw orientation forces, accurate stress evalua- 
tion, and proper generator excitation are necessary for the accep- 
tance of SWECS. M.S.K. 

A82-17639 if Wind driven fluid devices for water heating. M. 
Holland and 0. Cromack (Massachusetts. University. Amherst. MA). 
In: American Wind Energy Association, National Conference, Pitts- 
burgh, PA, June 8-11, 1980, Proceedings. 

Washington, DC, American Wind Energy Association, 1980, p. 93-95. 
7 refs. 

Present techniques for analysis of water brake applications to 
wind energy conversion systems was shown to be Inadequate for 
moderate to large scale wind turbines. Several vaned hydraulic energy 
converters are compared for size, speed, and capacity to identify 
devices suitable for wind turbine applications. A parametric relation- 
ship is developed to aid the designer in choice of an appropriate 
device. Examples of specific systems are presented with emphasis on 
domestic, agricultural, and industrial applications. (Author) 

A82-17640 If Development of higlvperformance, high- 
reliability windpower generators. K. H. Bergey (Bergey Windpower 
Co.. Inc., Norman. OK), In: American Wind Energy Association, 
National Conference, Pittsburgh, PA, June 8-11, 1980. Proceedings. 

Washington, DC, American Wind Energy Associa- 
tion, 1980, P. 101-105. 

The BWC 650 and BWC 1000 windpower generators represent a 
new approach to high-performance and high-reliability for small 
windpower machines. Their variable pitch rotor system consists of 
torsionally flexible blades combined with out-of-piane balance 
weights. The resulting Powerflex blade system provides the perfor- 
mance advantages of variable pitch blades while maintaining fixed 
pitch simplicity. The permanent magnet alternators used in the two 
models are designed for low speed operation without the need for 
step-up gear boxes. The Autofurl tail automatically turns the rotor 
out of the wind above 32 mph. When the winds subside, it turns the 
rotor back into the wind. Development problems and testing 
techniques are discussed, including fatigue testing, dynamic blade 
angle measurements, and tower tests under actual storm conditions. 

(Author) 

A82-17641 H Analytical evaluation of the aerodynamic per- 
formance of a high-reliability vertical-axis wind turbine. R. 8. Noll 


(Aerospace Systems, Inc., Burlington, MA) and N. D. Ham (MIT. 
Cambridge, MAI. In: American Wind Energy Association, National 
Conference, Pittsburgh, PA, June 8-11, 1980, Proceedings. 

Washington, DC, American Wind Energy Association, 
1980, p. 106-113. 13 refs. Research supported by the Rockwell 
International Corp. 

The aerodynamic performance of a high-reliability vertical-axis 
wind turbine is discussed. The turbine has three, straight blades 
which are cyclically pitched. Due to its unique configuration, 
aerodynamic performance models used for classical horizontal-axis 
machines and for the vertical-axis Darrieus wind machines are not 
applicable. Therefore, an analytical model was formulated for the 
turbine aerodynamic performance and has been programmed for 
computer calculation. Both the mathematical model and computer 
program VAPE (Verbcal-axis wind turbine Aerodynamic Perfor- 
mance Evaluation) are discussed. Connections for strut drag, tur- 
bulent wake state, and dynamic stall are included. (Author) 

A82-17642 H Controlled velocity testing of small wind 
energy eonvenion sy items - An evaluation of a technique. J. (1 
Balcerak (Rockwell International Corp., Golden, CO). In: American 
Wind Energy Association, National (inference, Pittsburgh, PA, June 
8-11, 1980, Proceedings. Washington, DC, Amer- 

ican Wind Energy Association, 1980, p. 114-119. 

The results of tests of small wind energy conversion systems 
(SWECS) on board moving railroad flatcars are reported. Mounting 
the SWECS on the flatcars allowed testing at different fixed speeds 
and orientations. Initial tests determined the power curve of the 
machines, the wind velocity profile over a flatcar, and the 
acceleration/deceleration effects on the towers. Testing procedures 
on the 4000 ft long rail track are described, as are preliminary steps 
to define wake profiles behind the moving SWECS blades. Power 
cunres for several manufacturers machines are provided, and it is 
observed that the output of two machines greatly exceeded the 
manufacturers predictions, due to a continued increase of rotor 
speed with increasing wind velocity. Continuation and expansion of 
the moving bed test facility for SWECS is recommeded on a 
reimbursible basis. M.S.K. 

AB2-17643 # First results from the UMast wind tunnel test 
program. L. W. Slager (Massachusetts, University, Amherst, MA). In: 
American Wind Energy Association, National Conference, Pittsburgh, 
PA, June 8-11, 1980, Proceedings. Washington, 

DC, American Wind Energy Association, 1980, p. 120-128. 17 refs. 

Along with the recently reported theoretical-experimental study 
comparing lifting line theory (with Reynolds number corrections) 
predictions to results of wind tunnel model tests of three foot 
diameter rotors, an ongoing series of tests exploring such effects as 
pitch angle, coning angle, solidity, number of blades, surface 
roughness, and tower shadow have been and are being carried out. 
These tests are being performed on both optimum and nonoptimum 
(linear taper, linear twist and constant chord, zero twist) horizontal 
axis rotors. In addition, sailwing and Darrieus-type rotors in various 
configurations are also being tested. Some results for the above tests 
will be presented. These results establish the credibility of small 
model testing and the need for careful rotor design by considering 
other effects than just twist and chord distribution. They also 
confirm theory in some cases and are at variance in others. 
Qualitative explanations (using system dynamics or other variables) 
are offered and suggestions for future research are made. (Author) 

A82-17644 jf SWECS technology - State-of-the-art and 
achievable goals. R. P. Cingo (Rockwell International Corp., Pitts- 
burgh, PA). In; American Wind Energy Association, National 
Conference, Pittsburgh, PA, June 8-11, T980, Proceedings. 

Washington, DC, American Wind Energy Association, 
1980, p. 131-138. 

The progress of the development of commerdally-ready small 
wind energy conversion systems (SWECS) is summarized, along with 
suggestions for applications of improvements. Six commercially 
available machines and seven DOE prototype SWECS were examined 
for kWh/yr per lb of material, kWh/yr per sq m of swept area, 
dollars/lb in manufacture, and cost of energy in cents/kWh. 
Significant advancements in the economics of SWECS were found 
with the use of poltruded blades, induction molding techniques, and 
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aerodynamically controlled rotors. The development of e standard, 
dual output gearbox for multiple applications is recommended, as 
well as cataloguing tower dynamics characteristics, the design of 
components specifically for SWECS use, and the introduction of 
low -cost ins tallation procedures. Finally, it is noted that reliability 
and system life for SWECS are two relatively unknovvn factors. 

M.S.K. 

A82-17646 ft Performance testing end rating standards for 
Wind Energy Conversion Systems. M. Bergey (Bergey Windpower 
Co., Inc., Norman, OK). In: American Wind Energy Association, 
National Conference, Pittsburgh, PA, June 8-11, 1980, Proceedings. 

Washington, DC, American Wind Energy Associa- 
tion, 1980, p. 163-167. 

A82-17889 ° ff End region and current consolidatian effects 
upon the performatioa of an MHO channel for the ETF conceptual 
design. S. Y. Wang and J. M. Smith (NASA, Lewis Research Center, 
Cleveland, OH), American institute of Aeronautics and Astronautics. 
Aerospace Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, 
Paper 82-0325. 5 p. 6 refs. 

It is noted that operating conditions which yielded a peak 
thermodynamic efficiency (41%) for an EFT-size MHO/steam power 
plant were previously (Wang et al., 1981; Staigar, 1981) identified by 
considering only the active region (the primary portion for poMr 
production) of an MHD channel. These previous efforts are extended 
here to include an investigation of the effects of the channel end 
regions on overall power generation. Considering these effects, the 
peak plant thermrxlynamic efficiency is found to be slightly lowered 
(40,7%); the channel operating point for peak efficiency is shifted to 
the supersonic mode (Mach number of approximately 1.1) rather 
than the previous subsonic operation (Mach number of approxi- 
mately 0.9). Also discussed is the sensitivity of the channel 
performance to the B-6eld, diffuser recovery coefficient, channel 
load parameter, Mach number, and combustor pressure. C.R. 

A82-17913 ft Optical diagnostic techniques for coal-fired 
MHO applications. 0. L. Murphree, R. L. Cook. L. E. Bauman, E. J. 
Belting, R. E. Stickel, R. 0. Daubach, and M. F. All (Mississippi State 
University, Mississippi State, WS). American fruxitute of Aeronautics 
and Astronautics, Aerospace Sciences Meeting, 20th, Orlando, FL, 
Jan, 11-14, 1982, Paper 82-0377. 19 p. 32 refs. Contract No. 
DE-AC02-80ET-15601. 

Microprocessor-controlled, optical diagnostic instrumentation 
has been developed for the measurement of gas tempsrature, gas 
velocity and turbulence profiles, slag temperature and emissivity, 
optical transmission, and nitric oxide concentration in the 
particle/seed-laden, coal-fired magnetohydrodynamic (MHO) gas 
stream. Both a performance evaluation of these systems on DOE/ 
MHD test facilities and the resulting diagnostic data on MHO/HRSR 
components are presented. Preliminary results of the Coherent 
anti-Stokes Raman Spectroscopy technique for spatially and tem- 
porally resolved temperature measurements in this harsh MHO 
environment are presented. (Author) 

A82-17914 ft MHO coal combustor development. J. Hard- 
grove, M. Bauer, H. Iwata, and R. Hamberg (TRW Energy Develop- 
ment Group, Redondo Beach, CA). American Institute of Aeronau- 
tics and Astronautics, Aerospace Sciences Meeting, 20th, Orlando, 
FL, Jan. 11-14. 1982. Paper 82-0380. 10 p. Contracts No. 
DE-AC22-79ET-11053; No. DE-AC22-81 PC-40502. 

The development status of 10 and 20 MW(thermal) MHD 
slagging coal combustors that have been selected by the DOE for 
scaling to the 50 MW size for integrated power train testing is 
surveyed. The results of a recently completed endurance demonstra- 
tion of the 20 MW combustor are also discussed. A summary is given 
of the various types of coal combustors that have been experimental- 
ly evaluated during the past six years in the U.S. and Poland. The 
design of the combustors involves a cylindrical horizontal vortex 
flow combustion chamber with tangential oxidizer injection and 
axial gas outflow. The slag flows essentially under the influence of 
gas shear and is tapped near the combustor exit No si^ificant 
hardware problems have been encountered with the combustor 
components operating over 271 hours and being subjected to high 
thermal cycling (more than 400 cycles). C.R. 


A82-17922 ft MHD generator scaling analysis for baseload 
commercial power plants. D. W. Swallom and C. C. P. Plan (Avco 
Everett Research Laboratory, Inc., Everett, MA). American Institute 
of Aeronautics and Astronautics, Aeros>ace Sciences Meeting, 20th, 
Orlando, FL, Jan. 1 1- 14, 1982, Paper 82-0394. 1 1 p. 5 refs. Contract 
No. DE-AC01-80ET-15614. 

MHD generator channel scaling analyses have been performed to 
definitize the effect of generator size and oxygen enrichment on 
channel performance. These studies have shown that MHD generator 
channels can be designed to operate efficiently over the range of 250 
to 2135 thermal megawatts. The optimum design conditions for each 
of the thermal inputs were established by investigating various 
combinations of electrical load parameters, pressure ratios, magnetic 
field profiles, and channel lengths. These results provide design 
flexibility for the baseload combined cycle MHD/steam power plant. 

(Author) 

A82-17923 ft Locdiitg schemes for a 50 MW/th/ diagonally 
eonnactsd MHD generator. C. C. P. Plan and A. M. Demirjian (Avco 
Everett Research Laboratory, Inc., Everett, MA). American Institute 
of Aeronautics and Astronautics, Aerospace Sciences Meeting, 20t/>, 
Orlando, FL, Jan. 11-14, 1982, Paper 82-0395. 8 p. Contract No. 
DE-AC01-80ET-15614. 

The characteristics of diagonally connected subsonic MHD 
generators operating with and without current control/power shuffle 
arcuits are investigated. The results of the analysis are presented for 
the 50 MW(th) COIF 1B2 generator. It is shown that an axial current 
flows in the uncontrolled diagonal generator, which decreases the 
generator's performance. Electrode .urrent control circuits can be 
used as power shufflers to eliminate the axial current and to improve 
the efficiency. The improved performance efficiency can be mairv 
tained to part-load conditions when the inverter, channel and 
combustor controls are integrated. Control requirements for genera- 
tors with mid-channel power taps are also discussed. (Author) 

A82-17941 ° # Imisict of uniform electroda current distribu- 
tion on ETF. D. J. Bents (NASA. Lewis Research Center, Cleveland, 
OH). American Institute of Aeronautics and Astronautics, Aerospace 
Sciences Meeting, 20th, Orlando, FL, Jan. 11-14. 1982, Paper 
82-0423. 8 p. 5 refs. 

A basic reason for the complexity and sheer volume of electrode 
consolidation hardware in the MHO ETF Powertrain system is the 
channel electrode current distribution, which is non-uniform. If the 
channel design is altered to provide uniform electrode current 
distribution, the amount of hardware required decreases consider- 
ably, but at the possible expense of degraded channel performance. 
This paper explains the design impacts on the ETF electrode 
consolidation network associated with uniform channel electrode 
current distribubon, and presents the alternate consolidation designs 
which occur. They are compared to the baseline (non-uniform 
current) design with respect to performance, and hardware require- 
ments. A rational basis is presented for comparing the requirements 
for the different designs and the savings that result from uniform 
current distribution. Performance and cost impacts upon the 
combined cycle plant are discussed. (Author) 

A82-18124 International Symposium on Wave and Tidal 

Energy, 2nd, St. John's College, Cambridga, England, September 
23-25, 1981, Proceedings. Symposium sponsored by the British 
Hydromechenics Research Association. Edited by H. S. Stephens and 
C. A. Stapleton (British Hydromechanics Research Association, 
Cranfield, Beds., Englend). Cranfield, Beds., England, BHRA Fluid 
Engineering, 1981.447 p. 

Topics discussed include wave power device interactions, the 
mathematical modeling of tidal power, and wave power with air 
turbines. Particular attention is given to the hydrodynamic character- 
istics of the Bristol Cylinder, the Strangford Lough tidal energy 
project, and the Foilpropeller for wave power propulsion. Osnsidera- 
tion is also given to a submerged oscillating water column device, 
models of wave energy transformation near a coast, and the 
environmental implications of tidal power. J.F. 

A82-18201 Possible application of electromagnetic guns to 

impact fusion. R. N. Kostoff (U3. Department of Energy, Washing- 
ton, DC), A. T. Peaslee, Jr. (Los Alamos National Laboratory, Los 
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Alamos, NM), and F. L. Ribe (Washington, University, Seattle, WA). 
(U.S. Army Armaments Research and Deirefopment Command and 
Defense Advanced Research Projects Agency, Conference on Electro- 
magnetic Guns and Launchers, San Diego, CA, Nov. 4S, 1980.) 
IEEE Transactions on Magnetics, vol. MAG-18, Jan. 1982, p. 
194-196. 21 refs. Research sponsored by the U.S. Department of 
Energy. 

The possible application of electromagnetic guns to impact 
fusion for the generation of electric power is discussed, and 
advantages of impact fusion over the more conventional inertial 
confinement fusion concepts are examined. It is shown that impact 
fusion can achieve the necessary high yields, of the order of a few 
gigajoules, which are difficult to achieve with lasers except at 
unrealistically high target gains. The rail gun accelerator is well 
adapted to the delivery of some 10-100 megajoules of energy to the 
fusion target, and the electrical tedtnology involved is relatively 
simple: inductive storage or rotating machinery and capacitors. It is 
concluded that the rail gun has the potential of developing into an 
impact fusion macroparticle accelerator. V.L. 

A82-18220 # Experimental demonstration of the feasibility 
of the Mist Flow Ocean Thermal Energy Process. S. L. Ridgway, C. 
K. B. Lee, and R. P. Hammond (R & 0 Associates, Marina del Rey, 
CA). American institute of Aeronautics and Astronautics, Terrestrial 
Energy Systems Conference. 2nd. Colorado Springs. CO. Dec. 1-3. 
1981. Paper 81-2596. 8 p. 9 refs. Research sponsored by the U.S. 
Department of Energy. 

The Mist Flow Ocean Thermal Energy Process is a practical 
method for exploiting the ocean temperature difference without 
using heat exchangers or large vapor turbines. Warm ocean surface 
water is sprayed upward into the bottom of an evacuated vertical 
duct. Vapor flashes from the sprayed water droplets and drags them 
upward as it proceeds to the top of the duct. There the vapor is 
condensed by cold water obtained from the depths. The validity of 
the concept has been demonstrated in a set of experiments 
conducted in a 4-meter tall transparent test column of 23 x 36 cm 
cross section. The coupling between the vapor and the droplets 
remained strong as energy equivalent to over 60 meters of lift was 
transferred from the vapor to the water droplets. Power plant designs 
based on these experimental data imply costs of about $1,2(X) per 
kilowatt for power plant sizes in the 10 MW range. Power plants 
operating with only 16 C temperature difference appear practical. 

(Author) 

A82-18328 ff Performance of a small low speed Darrfeus 
type rotor. G. Ahmadi (Shiraz University, Shiraz, Iran). Revue 
Roumaine des Sciences’ Techniques. Sine de Micaniqua Appiiquie. 
vol. 26, May-June 1981, p. 489-494. IS refs. Research supported by 
Shiraz University. ‘ 

A model for the performance of a small, low speed, high chordal 
ratio Darrieus is presented. A tip speed ratio below 1 .5 was chosen, 
and experiments on a test machine with NACA 0012 blades with a 
12 cm chord are reported. The wood blades were 32.5 cm long, 
vertically mounted, and spaced 33.6 cm apart, yielding the chord to 
diameter ratio of 0.7. The Darrieus was tested at varying speeds and 
pitch angles, and power coefficients were calculated. A 7.5 deg pitch 
angle was determined to be optimum for the model, with efficiency 
increasing with windspeed. The high chordal ratio resulted in low 
power coefficients being obtained, near 5 percent at 20 m/sec. 

M.S.K. 

A82-18394 Desi^ of a cell for electrode kinetic investige- 

tions of fuel cell reactions. H. Olender, J. McSreen, W. E. O'Grady, 
S. Srinivasan (Brookhaven National Laboratory, Upton, NY), and K. 
V. Kordesch (Graz, Technische Universitat, Graz, Austria). Electro- 
chemical Society Journal, vol. 129, Jan. 1982, p. 135-137. 10 refs. 
Contract No. DE-AC02-76CH-00016. 

Two designs of a cell for investigation of electrode kinetics of 
fuel cell reactions in acid media are described. The cells are suitable 
for evaluation of carbon supported platinum electrodes under 
conditions simulating a phosphoric acid fuel cell environment at 
elevated temperature and pressure. The usefulness of this for 
obtaining fuel cell performance, overpotemial-current density rela- 
tion, and in situ platinum surface area measurements in 98.6% 
H3P04 at 1 50 C is demonstrated. The cell design is also ideal for the 


electrochemical determination of cross migration of oxygen through 
the matrix at 180 C. (Author) 

A82-18466 Electrical properties of infrared photovoltaic 

Cd/x/Hg/1-x/Te detectors. P. Becia and E. Placzek-Popko (Wroclaw, 
Politechnika, Wroclaw, Poland). Infrared Physics, vol. 21, Nov. 1981. 
p. 323-332. 16 refs. 

N82-10005 West Virginia Univ . Morgantown 

AN INDOOR BLADE TEST FACIUTY FOR DETERMINING 

THE BASIC AERODYNAMIC PROPERTIES OF DARRIEUS 

WIND TURBINE AIRFOILS WITH TEST RESULTS FOR AN 

NACA 0015 AND A MODIFIED SECTION Ph.D. Thesis 

Walter Paul Wolfe 1981 332 p 

Avail Univ Microfilms Order No 8118421 

An indoor facility was developed for use in the aerodynamic 
testing of Darrieus wind turbine blades A three component strain 
gage balance was used to reduce lift. drag, and moment 
coefficients of blades whose angle of attack, chord to radius 
ratio and Reynolds number could be systematically vaned A 
computer data acquisition system was developed to automatically 
record, reduce, and save the test data. It was learned that the 
unusual flow field of this test environment necessitates unique 
induced velocity corrections to the test data Computer codes 
were developed to calculate the angles of attack induced at the 
blade by the trailing tip vortices The results were then used to 
correct the test data The effects of flow curvature on blade 
aerodynamics were experimentally venfied Both blades demon- 
strated virtual camber and incidence as evidenced by non-zero 
moment coefficients and angles of zero lift and minimum drag 

Dissert Abstr 

N82-10406j)l General Electric Co. St Petersburg, Fla Gas 
Turbine Div 

WATER-COOLED GAS TURBINE DEVELOPMENT PRO- 
GRAM Final Report 

Jun 1981 249 p Sponsored in part by Electric Power Research 
Inst 2 Vol 
(EPRI Proi 234-3) 

(DE81-904245. EPRI-AP-1889-Vol-1) Avail NTIS 

HC A11/MF A01 

Work on the EPRI water cooled gas turbine development 
program. RP234 is summarized The viability of water cooling 
to achieve higher firing temperatures and increased fuels flexibili^ 
in utility gas turbines was established it is found tnai water 
cooling IS a viable concept and that it results in considerable 
improvements in gas turbine combined cycle efficiency at increased 
firing temperatures DOE 

N82-10434j)l Sandia Labs . Albuquerque. N Mex 

RESIDUAL STRESSES IN DARRIEUS VERTICAL AXIS WIND 
TURBINE BLADES 

P Veers Apr 1981 63 p 
(Contract DE-AC04-76DP-00789) 

(DE81-1026144. SAND-81-0923) Avail NTIS 

HC A04/MF A01 

A numerical package called RESID was essential to calculate 
the residual stresses in VAWT blades induced during cold forming 
Using a strength of materials - elementary beam theory approach. 
RESID models the material response with a bilinear stress-strain 
curve, and the cross sectional geometry with an array of area 
increments Through an iterative solution procedure residual 
stresses are predicted for a specified final radius of curvature or 
applied bending moment Results are compared to theoretical 
solutions for simple geometries and with MARC Finite element 
results for VAWT blade geometries Calculating residual stress 
levels, determining acceptable residual stress levels, and a method 
of reducing residual stresses are discussed A complete listing 
and sample run are inclined in the appendexes DOE 

N82-10452j)l Deutsche Forschungs- und Versuchsanstalt fuer 
Luft' und Raumfahrt. Goettingen (West Germany) Inst fuer 
Aeroelastic 

CALCULATION OF NATURAL MODES OF VIBRATION FOR 
ROTOR BLADES BY THE FINITE ELEMENT METHOD 
Fritz Kiessling and Dieter Ludwig Jan 1981 66 p refs In 

GERMAN, ENGLISH summary 

(DFVLR-FB-81-07) Avail NTIS HCA04/MFA01. DFVLR. 
Cologne DM 14.20 

The mass and stiffness matrices for a rotating blade are 
established by the finite element method The formulation is 
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based on the Lagrange function presented for combined flapwise 
bending, chordwise bending, and torsion of twisted nonuniform 
rotor blades The element matrices were created by the nonnumeric 
computer program REDUCE by which it is possible to evaluate 
the formulas by symbolic manipulation An ordering scheme was 
introduced to demonstrate which terms were simplified or 
neglected As examples, eigenanalyses are performed for a 
nonrotating homogeneous beam and for the rotor blade of a 
wind energy converter Author (ESAI 

N82-10492 Texas A&M Univ . College Station 

A COMPUTER MODEL OF A STIRLING ENGINE USING A 
TWO-PHASE TWO-COMPONENT WORKING FLUID 
Ph.D. Thesis 

David Allen Renfroe 1981 193 p 

Avail Univ Microfilms Order No 8118295 

Stirling engines are potentially the most efficient converters 
of thermal energy to mechanical work that are manufacturable 
In addition to its high efTiciency capability, it also operates relatively 
cleanly, quietly, and with multiple fuel capability Its one deficiency 
IS the low specific power (power output/engine size I A method 
of increasing specific power is described This is by utilizing a 
two-phase two-component (TPTCI working fluid or one having a 
carrier gas and a component which changes phase during the 
cycle, such as a mixture of water and air In order to study the 
effect of adding water to the working fluid of a Stirling engine 
on Its operation, a computer model of the system was developed 
The TPTC model is an extension of a Stirling engine with an 
ideal gas working fluid and includes provisions for accounting 
for differences in heat transfer and flow losses for a TPTC working 
fluid Dissert Abstr 

N82-10493 Virginia Univ . Charlottesville 
FUNDAMENTAL INVESTIGATIONS ON FUEL CELLS FOR 
TRANSPORTATION APPLICATIONS Ph.D. Thesis 

Earl Jennings Taylor 1981 268 p 

Avail Univ Microfilms Order No 8117914 

Three areas concerning fuel cells for transportation applica- 
tions were investigated The areas are (1) a comparison of oxygen 
reduction in phosphoric acid and in trifluoromethanesulfonic acid. 
(TFMSA). 12) testing of three types of fuel cells under simu- 
lated vehicular operating conditions, and (3) the design, fabrication, 
and testing of a 1/2-kilowatt alkaline fuel cell module Additions 
of TFMSA to phosphoric acid enhance the oxygen reduction in 
phosphoric acid It is shown that the single cell has no adverse 
effect on fuel cell performance in simulated automobile power 
requirements It is denjonstrated that the single cells can be 
scaled-up without loss of performance Author 

N82-10494 Princeton Univ . N J 

THE PLASMADYNAMICS AND IONIZATION KINETICS OF 
THERMIONIC ENERGY CONVERSION Ph.D. Thesis 
John Langie Lawless. Jr 1981 198 p 

Avail Univ Microfilms Order No 8118339 

Radiation by a Cesium recombination laser operating in a 
different thermionic converter as an energy efficient process is 
discussed To reduce the plasma arc drop, thermionic energy 
conversion was studied It is predicted that it is possible to 
generate the required laser light from a thermiomc-type Cesium 
plasma A numerical method is developed to solve the thermionic 
plasma dynamics The effects of the complete system of electron 
atom inelastic collisions on the ionization recombination problem 
are reduced to a simple system one quantum approximation A 
Cesium recombination laser is predicted and the magnitudes for 
the population inversion and the laser efficiency are derived 
Thermionic converter performance using laser radiation is 
considered It is found that laser radiation impinging on a 
thermionic plasma enhances the ionization process thereby raising 
the plasma density and reducing the plasma arc drop 

Dissert Abstr 

N82-10486*j)l Gilbert/Commonwealth. Reading. Pa 
MAGNETOHYDRODYNAMICS MHO ENGINEERING TEST 
FACILITY ETF 200 MWE POWER PLANT. CONCEPTUAL 
DESIGN ENGINEERING REPORT COER. VOLUME 3: 
COSTS AND SCHEDULES Final Report 
Sep 1981 61 p 5 Vol 
(Contracts DEN3-224. DE-AI01-77ET-10769) 
(NASA-CR-165452-VOI-3. D0E/NASA/0224-1-Vol-3) Avail 
NTIS HC A04/MF A01 CSCL 10B 

The extimated plant capital cost for a coal fired 200 MWE 
electric generating plant with open cycle magnetohydrodynamics 


IS divided into principal accounts based on Federal Energy 
Regulatory Commision account structure Each principal account 
IS defined and its estimated cost subdivided into identifiable 
and ma|or equipment systems The cost data sources for compiling 
the estimates, cost parameters, allotments, assumptions, and 
contingencies, are discussed Uncertainties associated with 
developing the costs are quantified to show the confidence level 
acquired Guidelines established m preparing the estimated 
costs are ihcluded Rased on an overall milestone schedule related 
to conventional power plant scheduling experience and starting 
procurement of MHD components during the preliminary design 
phase there is a 6 1/2-year construction period The duration 
of the project from start to commercial operation is 79 months 
The engineering phase of the project is 4 1/2 years, the 
construction duration following the start of the man power block 
IS 37 months A R FI 

N82-10624jjl bttle (Arthur D ). Inc. Cambridge. Mass 

LARGE WIND TUR8INE GENERATOR PERFORMANCE 
ASSESSMENT, TECHNOLOGY STATUS REPORT NO. 3 
Interim Report 

W A Vachon Jul 1981 136 p refs Sponsored by Electric 

Power Research Inst 
(EPRI Proj 1348-1) 

(DE81-903763. EPRI-AP-1959) Avail NTIS 

HC A07/MF A01 

Detailed summaries of test results are presented for the US 
Department of Energy’s 200-kW MOD-OA horizontal-axis WTs 
that were interconnected with electric utilities at various locations 
around the United States A description of the progress and 
experiences with both the MOD-1 1 5-MW WT and the cluster 
of three MOD-2 2 5-MW WTs is also presented, along with a 
summary of plans for the DOE vertical-axis wind turbine program 
A brief summary of Danish large WT programs is also provided 

DOE 

N82-10e36j)l Tata Energy Research Inst. Bombay (India) 
Documentation Center 

WATER-PUMPING-WINDMILL DESIGNS: A HANDBOOK 

Tarangini Rastogi. comp and Narsing R Rao. comp Jun 1981 
1 62 p refs 

(DE81-904016. NP-1904016) Avail NTIS HC A08/MF A01 
Windmills are becoming an attractive proposition for water 
pumping in the rural areas Information on designs of water 
pumping windmills which could be constructed with inexpensive 
and locally available materials and skills is presented This 
handbook covers about 23 indigeneous windmill designs and 
information such as name of the designer, institutional affiliation, 
type of windmill, specific applications and suitability, design 
features, and operating data wherever available Most of these 
designs tested and were successfully used in different parts of 
the world Commercially obtainable windmills listed along with 
complete address of the manufacturers and relevant technical 
specifications T M 

N82-10563j)> Argonne National Lab.. Ill 
LIQUID-METAL MHD FOR SOLAR AND COAL 

E S Pierson. D (^hen. and S J Grammel 1980 10 p refs 
Presented at the 7th Intern Conf on MHD Elect Power Generation. 
Cambridge. Mass . 16-20 Jun 1980 
(Contract W-31-109-eng-38) 

(DE81-023545. CONF-800617-8) Avail NTIS 

HC A02/MF A01 

The two phase generator, liquid metal magnetohydrodynamic 
energy conversion system has an inherently thermodynamic 
efficiency for the same heat source and sink temperatures and 
is better suited for cogeneration than other conversion systems 
For solar applications, attractive efficiencies in comparison with 
alternative systems are calculated, and cogeneration advantages 
are indicated For coal applications, recent coal combustion gas 
copper reaction results show that the copper can be used to 
control S02 emissions DOE 

N82-10559|f( Midwest Research Inst . Golden. Colo Solar 
Energy Research Inst 

FABRICATION, TESTING, AND MODELING PLANS FOR A 
126-KW COUNTER-ROTATING-TURBINE WAVE ENERGY 
CONVERTER 

J Miles and T Penney Jun 1981 12 p refs Presented at 

the 8th Ocean Energy Conf. Washington. DC. 7-11 Jun 1981 
(Contract EG-77-C-01-4042) 

(DE81-023946. SERI/TP-634/1215. CONF-8 10622-4) Avail 
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NTIS HC A02/MF AOl 

An air turbine accepting bi-directional flow and featuring 
counter-rotating turbine wheels is described The turbine is tor 
use with an oscillating water column and an air chamber to 
form a wave energy converter Plans are presented for testing 
the turbine in a steady-state manner so as to obtain output 
torque and mass flow as functions of operational parameters 
Concurrent modeling studies are described which will lead to 
the design of an optimized atrchamber OOE 

N82'10882j^ Massachusetts Inst of Tech , Cambridge Energy 
Lab 

KEY CONTRIBUTIONS IN MHO POWER GENERATION 
Quarterly Technical Progress Report. 1 Mar. - 31 May 1980 

J F Louis May 1981 162 p refs 

(Contract DE-AC01-79ET-15518) 

(DE81-028121 DOE/ET-15518/5) Avail NTIS 

HC A08/MF AOl 

Progress is reported in (1) investigating electrical behavior 
in the vicinity of electrode and insulating walls. (2) studying 
critical performance issues in the development of combustion 
disk generators (3) developing and testing electrode modules 
(including studies of insulator properties) (4) determining coal 
combustion kinetics and ash behavior relevant to two-stage MHO 
combustors, and (5) investigating the mixing and flow aerodynam- 
ics of a high swirl geometry second stage OOE 

N82-10888# TRW Defense and Space Systems Group. Redondo 
Beach, Calif Combustion and Power Technology Dept 

HIGH PRESSURE MHO COAL COMBUSTORS INVESTIGA- 
TION. PHASE 2 Final Technical Report 
H Iwata and R Hamberg May 1981 129 p 

(Contract DE-AC22-78ET-1 1053) 

(DE81-027238, DOE/ET- 1 1053/T1 ■ FE-2706-43) Avail NTIS 
HC A07/MF AOl 

A high pressure MHO coal combustor was investigated The 
purpose was to acquire basic design and support engineering 
data through systematic combustion experiments at the 10 and 
20 thermal megawatt size and to design a 50 MW/sub t/ 
combustor This combustor is to produce an electrically conductive 
plasma generated by the direct combustion of pulverized coal 
with hot oxygen enriched vitiated air that is seeded with potassium 
carbonate Vitiated air and oxygen are used as the oxidizer, 
however, preheated air will ultimately be used as the oxidizer in 
coal fired MHO combustors OOE 

N82-10936 City Univ of New York. N Y 

THERMOELECTRIC CONVERSiONS BASED ON NOiSE 

RECTIFICATION Ph.D. Thesis 

Andrei Cernasov 1981 178 p 

Avail Univ Microfilms Order No 8119649 

A complete analysis of the feasibility, operation, and 
performance of heat engines based on the rectification of thermal 
noise IS presented Both the close to thermodynamic equilibrium 
and 'far from thermodynamic equilibrium' cases are considered 
All standard thermodynamic results, including the Second Law. 
are found to hold for all cases While high efficiencies and output 
power densities are possible, if normal exponential type diodes 
are used the small physical sizes of efficient fluctuation heat 
engines are beyond the capabilities of present technology 
However, no thermodynamics reasons for the weakly nonlinear 
character of practical diodes, like PN junctions, are found Since 
high nonlinearity ca compensate for large system sizes, when 
highly nonlinear diodes are discovered, efficient fluctuation heat 
engines could become feasible Dissert Abstr 

N82-10961j^ Los Alamos Scientific Lab, N Mex 

DESIGN CONSIDERATIONS FOR VEHICULAR FUEL CELL 
POWER PLANTS 

D K Lynn. J B McCormick. R E Bobbett. S Srinivasan. and 
J R Huff 31 Mar 1981 14 p refs Presented at 16th 

Intersoc Energy Conversion Engr Conf. Atlanta. 9-14 Aug 
1981 

(Contract W-7405-eng-36) 

(DE81-769737, LA-U R-81-1054. CONF-810812-7) Avail 
NTIS HC A02/MF AOl 

Designs in fuel cells as an efficient, nonpolluting vehicular 
power source that can operate on nonpetroleum fuel were 
investigated Phosphoric acid fuel cell power plant designs were 
studied to determine the performance level they would provide, 
both for a compact passenger vehicle and a 40 ft city bus The 
fuel IS steam reformed methanol It is indicated that 1978 fuel 


cell technology provides a 22 to 50% improvement in fuel economy 
over the 1980 EPA estimate for the conventionally powered 
General Motors Y car A reasonable advanced in fuel cell 
lecnnoiogy improves pertormance and fuel consumption of both 
vehicles substantially DOE 

N82-11044j^ Sandia Labs , Albuquerque N Mex Advanced 
Energy Projects Oiv 
WIND RIPPLE ANALYSIS 
R E Akins 1981 8 p refs 
(Contract DE-AC04-76DP-00789) 

(DE81-030129 DOE/DP-00789/T1 5) Avail NTIS 

HC A02/MF AOl 

Experimental techniques were developed which allow analysis 
of full scale performance of wind turbines with particular emphasis 
on the effects caused by turbulence in the incident wind These 
techniques are presented, using data from the DOE/ Sandia Vertical 
Axis Wind Turbine program Three techniques were developed 
for use in evaluating the fluctuating output of a wind turbine 
Techniques were sought which allowed accurate assessment of 
the wind ripple of the contributions to the fluctuation in turbine 
output caused by atmospheric turbulence The advantages and 
disadvantages of these techniques are addressed DOE 

N82-11045^ Washington Univ Technology Associates, Inc 
St Louis. Mo 

YAWING OF WIND TURBINES WITH BLADE CYCLIC PITCH 
VARIATION 

K H Hohenemser A H P Swift, and D A Peters Aug 
1981 15 p 

(Contract DE-AC02-77CH-001 78. EG-77-C-01 -4042) 

(DE81 -030091 SERI/TR-8085-3-T1) Avail NTIS 

HC A02/MF AOl 

A two-bladed wind rotor with passive cyclic pitch variation, 
yawed lor the purpose of rotor speed and torque control was 
studied to determine the potential cost effectiveness of wind 
energy conversion A simple mechanism adopted from rotorcraft 
technology for obtaining passive cyclic pitch variation makes rapid 
yaw rates possible without causing vibratory hub moments and 
without producing appreciable out-of-plane blade excursions A 
7 6m diameter vane stabilized fully instrumented wind rotor 
having low blade solidity was operated 1980. during 41 days 
for 96 hours The operational envelope extended to 16m/sec 
wind velocity to 45 degree yaw angle power on and 80 degree 
yaw angle power off The rotor was automatically yawed when 
228 rpm at 10 kW rotor power was exceeded Reverse yawing 
was performed manually Within the tested performance envelope, 
loads and vibrations were low The rotor ran smoothly even at 
high yaw angles and at high yaw rates DOE 

N82-11173jSI National Bureau of Standards. Washington. DC 
Chemical Stability and Corrosion Div 

MASS SPECTROMETRIC STUDIES DF MHD SLAG 
THERMDCHEMISTRY Interim Report 

J W Hastie and E R Plante Jun 1981 36 p refs 
(PB81-221434, NBSIR-81-2293) Avail NTIS 

HC A03/MF AOl CSCL 07D 

The following potassium-containing systems were studied 
binary mixtures of K20 with Si02 AI203. Fe203, and Zr02. 
a senes of more complex synthetic slags containing K20, Si02, 
CaO. MgO. AI203. and Fe203 and MHD channel slag (Illinois 
No 6 coal) and several slag-NaCI mixtures Data were obtained 
over a sufficiently wide range of component-type, composition 
and temperature to reveal systematic trends in slag activities 
from which empirical predictions are possible However, anomalous 
behavior was also noted, mainly in the form of nonequilibrium 
effects Application of the vaporization and activity data to 
plasma-slag interaction and to the recovery of potassium seed 
from slag is also considered GRA 

N82-1138(^ Cherrywood Farms. Williamsburg, Mich 

PROJECT DEMONSTRATION OF WIND-TURBINE ELEC- 
TRICITY: INTERCONNECTING A NORTHERN MICHIGAN 
FRUIT FARM WITH A MAJOR UTIUTY Interim Report. 
2 Sep. 1980 - 27 Apr. 1981 

David M Amon 1981 86 p 
(Contract DE-FG02-80R5-10226) 

(DE81-030950. DOE/R5-10226/1) Avail NTIS 

HC A05/MF AOl 

Progress is reviewed in a project to test the economic 
feasibility of wind turbine technology for generating electricity 
The use of wind genrated electncity on a commercial fruit farm 
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interconnecting a commercial fruit farm with a major utility to 
sell power are the find project goals DOE 

N82- 11399*# National Aeronautics and Space Administration 
Lewis Research Center, Cleveland. Ohio 

HIGH THERMAL POWER DENSITY HEAT TRANSFER Patent 
Application 

James F Morris, inventor (to NASA) Filed 30 Oct 1980 

10 p 

(NASA-Case-LEW-12950-1, US-Patent-Appl-SN-2022281 Avail 
NTIS HC A02/MF A01 CSCL 200 

Heat from a high temperature heat pipe is transferred through 
a vacuum or a gap filled with electrically nonconducting gas to 
a cooler heat pipe The heat pipe is used to cool the nuclear 
reactor while the heat pipe is connected thermally and electrically 
to a thermionic converter If the receiver requires greater thermal 
power density, geometries are used with larger heat pipe areas 
for transmitting and receiving energy than the area for conducting 
the heat to the thermionic converter In this way the heat pipe 
capability for increasing thermal power densities compensates 
for the comparatively low thermal power densities through the 
electrically non-conducting gap between the two heat pipes 

NASA 

N82-11421j)l bttle (Arthur D ). Inc. Cambridge. Mass 

ASSESSMENT OF I.C. ENGINES AS DRIVERS FOR HEAT 
ACTUATED HEAT PUMPS 

J C Burke, W P Teagan, and P G Goff 1981 6 p Presented 
at the DOE Heat Pump Contractors' Program Integration Meeting. 
McLean. Va . 2-4 Jun 1981 Prepared for ORNL 
(Contract W-7405-eng-26) 

(DE81-024086. CONF-810672-1 1) Avail NTIS 

HC A02/MF A01 

The present suitability and future potential of gas-fired and 
oil-fired internal combustion (1C) engines for use in heat-actuated 
heat pumps for space conditioning applications are assessed 
Drives for residential and light commercial machines up to 
100 KW output or approximately 50 HP engine input are 
considered A conceptual design identifying major generic elements 
was prepared to serve as a basis for estimating performance 
maintenance costs A review of prior experiences with 1C engines 
with heat pumps used in similar situations was conducted Capital 
costs and maintenance costs were estimated and diesel and 
spark ignition engine efficiencies were determined Institutional 
and operational considerations were identified DOE 

N82-11478/(l AiResearch Mfg Co. Torrance. Calif 

BRAYTON/RANKINE 10-TON GAS-FIRED SPACE CONDI- 
TIONING SYSTEM, PHASE 2 Annual Report 

16 Mar 1981 103 p refs 

(Contracts GRI-5014-341-01 14. W-7405-eng-26) 
(PB81-223372. GRI-80/0053. ATR-1) Avail NTIS 

HC A06/MF A01 CSCL 131 

The heat-actuated space conditioning system provides moe 
efficient use of natural gas and is intended as an all-gas alternative 
to the electric heat pump The system employs a subatmospheric 
natural-gas-fired heat pump A centrifugal R-12 refrigerant 
compressor is driven directly from the Brayton engine rotating 
group through a hermetically sealed coupling Unique features 
that offer high life-cycle performance include a permanent magnet 
coupling, foil bearings, and atmospheric in-line combustor, and 
a high-temperature recuperator Predicted overall engine efficiency 
IS 27 percent and predicted overall coefficient of performane 
(COP) at the energy source is 1 0 in cooling and 1 2 to 1 4 in 
heating GRA 

N82-1158Bjil Brown Univ , Providence. R I 

ANALYSIS OF THERMAL/MECHANICAL ENERGY- 

CONVERSION CONCEPTS Final Report 

R DiPippo. J Kestin. and P F Maeder Jun 1981 15 p refs 

(Contract DE-AS02-76ET-28320) 

(DE81 -027854. DOE/ET-28320/48) Avail NTIS 

HC A02/MF A01 

A list of project activities, meetings, and publications is 
presented DOE 

N82-11907j|l Oak Ridge National Lab, Tenn 

ENGINEERING CHALLENGES OF FUSION-REACTOR 
DEVELOPMENT 

Jan 8 Talbot 1981 10 p refs Presented at the Soc of 

Women Eng 1981 Natl Conv . Anaheim. Calif, 24-28 Jun 
1981 


(Contract W-7405-eng-26) 

(DE81-024129. CONF-810699-1) Avail NTIS 

HC A02/MF A01 

A brief review of the fusion research program and some 
problems to be faced in the near future and described DOE 

N82-11934j{l Mississippi State Univ . Mississippi State Energy 
Center 

MAGNETOHYDRODYNAMIC RESEARCH PROGRAM OF 
THE MHD ENERGY CENTER AT MISSISSIPPI STATE 
UNIVERSITY AND STRUCTURAL FEATURES OF MHD 
RADIANT BOILERS 

W S Shepard 1981 53 p Lectures presented to MHD/HRSR 
Sci and Engr of the Peoples Republic of China. 10-31 Jul 
1981 

(Contract DE-AC02-80ET-15601) 

(DE81-029901 , D OE/ET- 1 5601 /T3, TR-3) Avail NTIS 
HC A04/MF A01 

Magnetohydrodynamic is conducted largely through use of 
test stand which simulates conditions in the MHO gas stream 
Continual modification of the test stand to reflect experimental 
results produced a test stand capable of test runs of 100 hours, 
runs of more than 500 hours are planned The test stand is 
described, and experimental results are discussed The design 
and construction of MHD radiant boiler are described The 
radiant furnance serves several functions in a heat recovery and 
seed recovery system, it cools flue gases to a temperature suitable 
f^r entrance to the second ary su perheater, it generates steam. 
It provides for the removal of molten ash at high temperatures, 
and It provides access for intrusive and nonintrusive instrumenta- 
tion to the gas-side environment DOE 

N82-11935jil Massachusetts Inst of Tech . Cambridge Plasmas 
Fusion Center 

RF-DRIVEN TOKAMAK REACTOR WITH SUB-IGNITED, 
THERMALLY STABLE OPERATION 

L P Harten, A Bars. V Fuchs. (IREQ. Varennes. Canada), and 
M M Shoucri. (IREQ. Varennes. Canada) Feb 1981 9 p 

refs Presented at the 4th Topical Conf on RF Heating of Plasma. 
Austin, Tex, Feb 1981 
(Contract DE-AC02-76ET-51013) 

(DE81-029437, DOE/ET-51013/8, PFC/RR-81-6) Avail NTIS 
HC A02/MF A01 

A Radio- Frequency Driven Tokamak Reactor (RFDTR) can 
use RF-Power. programmed by a delayed temperature measure- 
ment. to thermally stabilize a power equilibrium below ignition, 
and to drive a steady state current We propose the parameters 
for such a device generating approx = 1600 MW thermal power 
and operating with Q approx = 40 (= jiower out/power in) A 
one temperature zero-dimensional model allows simple analytical 
formulation of the problem The relevance of injected impurities 
for locating the equilibrium is discussed We present the results 
of a one-dimensional (radial) code which includes the deposition 
of the supplementary power, and compare with out zaro- 
dimensional model DOE 

N82-11944|(l Los Alamos Scientific Lab, N Max 

UNCERTAINTIES ASSOCIATED WITH INERTIAL-FUSION 
IGNITION 

Gene H McCall 1981 10 p refs Presented at the Conf on 

Optics. Santa Fe. N Mex , Apr 1981 
(Contract W-7405-eng-36) 

(DE81 -025408, LA-UR-81-1750, CONF-81 -429-34) Avail 
NTIS HC A02/MF A01 

An estimate is made of a worst case driving energy which 
IS derived from analytic and computer calculations The uncertainty 
can be reduced by a factor of 10 to 100 if certain physical 
effects are understood That is not to say that the energy 
requirement can necessarily be reduced below that of the worst 
case, but it is possible to reduce the uncertainty associated 
with ignition energy With laser costs in the SO 5 to 1 billion 
per MJ range, it can be seen that such an exercise is worth- 
while DOE 

N82-11947|jl Westinghouse Electric Corp , Pittsburgh, Pa 
Research and Development Center 

DEVELOPMENT, TESTING, AND EVALUATION OF MHD 
MATERIALS AND COMPONENT DESIGNS. VOLUME 1. 
EXECUTIVE SUMMARY Final Report, 16 Oct. 1973 - 31 Doc. 
1976 

W E Young Nov 1980 44 p refs 
(Contract DE-AC01-76ET- 10805) 
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(DE81-026203. DOE/ET-1 0805/T1 -Vol- 1 . FE-1540-29-Vol-1 ) 
Avail NTIS HC A03/MF AOl 

Results of studies on gas electrical properties, coal combuS' 
tion. and MHD materials intended to support the Waltz Mill 
channel experiments are presented Materials testing indicated 
that stabilized zirconia should be an acceptable electrode matenal 
Cyclone coal combustors were studied and designs developed 
for a Waltz Mill size unit and a 25.000 Ib/h prototype The 
Waltz Mill facility performed in a highly satisfactory manner Six 
non generating and 16 load tests were made on three channels 
Following a failure of the air heater tests were run essentially 
on materials and structure The system was dismantled and 
reconstruction started to enable testing at the proposed 
Component Development Integrated Facility A very successful 
127>hour run was made on a pair of US designed and 
constructed MHD electrode modules in the Soviet Union's U*02 
facility DOE 

N82-11993*jJI Rasor Associates, Inc. Sunnyvale, Calif 

JET IMPINGEMENT HEAT TRANSFER ENHANCEMENT FOR 
THE GPU-3 STIRUNG ENGINE 

Douglas C Johnson. Craig W Congdon. Lester L Begg, Edward 
J Britt, and Lanny G Thteme Oct 1981 28 p refs 
(NASA-TM-82727. DOE/ NASA/ 5 1040/33) Avail NTIS 
HC A03/MF AOl CSCL 13F 

A computer model of the combustion-gas-side heat transfer 
was developed to predict the effects of a let impingement system 
and the possible range of improvements available Using low 
temperature (315 C (600 F)) pretest data in an updated model, 
a high temperature silicon carbide /et impingement heat transfer 
system was designed and fabricated The system model predicted 
that at the theoretical maximum limit, let impingement enhanced 
heat transfer can (1) reduce the flame temperature by 275 C 
(500 F). (2) reduce the exhaust temperature by 110 C (200 F), 
and (3) increase the overall heat into the working fluid by 10%. 
all for an increase in required pumping power of less than 0 5% 
of the engine power output Initial tests on the GPU-3 Stirling 
engine at NASA-Lewis demonstrated that the jet impingement 
system increased the engine output power and efficiency by 
5% - 8% with no measurable increase in pumping power The 
overall heat transfer coefficient was increased by 65% for the 
maximum power point of the tests A R H 

N82-12444*# Chrysler Corp , Detroit, Mich 

AGT-102 AUTOMOTIVE GAS TURBINE Summary Report 
Jun 1981 434 p refs Sponsored by NASA Lewis Research 
Center Prepared jointly with Williams Research Corp , Walled 
Lake. Mich 

(Contract DE-AC02-76CS-52749) 

(NASA-CR- 165353. DOE/NASA/2749-8 1/ 1 ) Avail NTIS 
HC A19/MF AOl CSCL 131 

Development of a gas turbine powertrain with a 30% fuel 
economy improvement over a comparable SI reciprocating engine, 
operation within 0 41 HC. 3 4 CO. and 0 40 NOx grams per 
mile emissions levels, and ability to use a variety of alternate 
fuels IS summarized The powertrain concept consists of a 
single-shaft engine with a ceramic inner shell for containment 
of hot gasses and support of twin regenerators It uses a 
fixed-geometry, lean, premixed, prevaporized combustor, and a 
ceramic radial turbine rotor supported by an air-lubricated journal 
bearing The engine is coupled to the vehicle through a widerange 
continuously variable transmission, which utilizes gearing and a 
variable-ratio metal compression belt A response assist flywheel 
IS used to achieve acceptable levels of engine response The 
package offers a 100 lb weight advantage in a Chrysler K'Car 
front-wheel-drive installation Initial layout studies, preliminary 
trans ie nt t hermal analysis, ceramic inner housing structural 
analysis, and detailed performance analysis were carried out for 
the basic engine S L 

I 

N82-12446*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland, Ohio 

MAGNETOHYDRODYNAMICS (MHD) ENGINEERING TEST 
FACILITY IETF) 200 MWe POWER PLANT. DESIGN 
REQUIREMENTS DOCUMENT (DRD) Final Report 

H S Rigo. R W 8ercaw. J A Burkhart. T S Mroz, 0 J 
Bents, and A M Hatch (MIT) Sep 1981 88 p refs Revised 
(Contract DE-AI01-77ET- 10769) 

(NASA-TM-82705. DOE/NASA/10769-20-Rev-3) Avail NTIS 
HC A05/MF AOl CSCL 108 

A descnption and the design requirements for the 200 MWe 
(nominal) net output MHD Engineering Test Facility (ETF) 


Conceptual Design, are presented. Performance requirements for 
the plant are identified and process conditions are indicated at 
interface stations between the major systems composing the 
plant Also included are the description, functions, interfaces and 
requirements for each of these major systems The lastest 
information (1980-1981) from the MHO technology program are 
integrated with elements of a conventional steam electnc power 
generating plant ' M 0 K 

NB2-12637j(l Aeronautical Research Inst of Sweden. Stockholm 
A TWO-DIMENSIONAL STUDY OF THE MAXIMUM POWER 
THAT CAN BE OBTAINED FROM A WIND TURBINE IN A 
WIND SHEAR LAYER 

Bo C A Johansson Apr 1981 60 p refs 
(FFA-134) Avail NTIS HC A04/MF AOl 

A two dimensional study, where the undisturbed velocity 
field IS given and allowed to vary arbitrarily vertically, and the 
location of the wind turbine is given, is presented The maximum 
power IS calculated by the method of calculus of variations The 
maximum power of common wind velocity profiles is only slightly 
larger than the power, which is obtained by a constant relative 
wind speed retardation, while for a linear velocity profile there 
IS a considerable difference S L 

N82-12B70*H/ Gilbert/Commonwealth, Reading. Pa 

MAGNETOHYDRODYNAMICS (MHD) ENGINEERING TEST 
FACIUTY (ETF) 200 MWe POWER PLANT. CONCEPTUAL 
DESIGN ENGINEERING REPORT (CDER). VOLUME 1: 
EXECUTIVE SUMMARY Final Report 
Sep 1981 48 p 

(Contracts DEN3-224. DE-AI01-77ET-10769) 

( NASA-CR- 165452-Vol-l. DOE/ NASA-0224/ 1 -Vol- 1 ) Avail 
NTIS HC A03/MF AOl CSCL 10B 

Main elements of the design are identified and explained, 
and the rationale behind them was reviewed Major systems 
and plant facilities are listed and discussed Construction cost 
and schedule estimates are presented, and the engineering issues 
that should be reexamined are identified The latest (1980-1981) 
information from the MHD technology program is integrated 
with the elements of a conventional steam power electric 
generating plant T M 

N82-12672*jj( United Technologies (^rp . South Windsor. Oznn 
Power Systems Div 

LOW NO SUB X HEAVY FUEL COMBUSTOR CONCEPT 
PROGRAM Final Report. 23 Oct. 1979 - Jul. 1981 

Paul Russell. George Beal, and Bruce Hinton 15 Oct 1981 
99 p refs Prepared in cooperation with Pratt and Whitney 
Aircraft, East Hartford, (^nn 
(Contracts DEN3-149, DE-AI01 -77ET-1 31 1 1 ) 
(NASA-CR-165512, DOE/ NASA/01 49- 1 , QTR-3236) Avail 
NTIS HC A05/MF AOl CSCL 108 

A gas turbine technology program to improve and optimize 
the staged rich lean low NOx combustor concept is described 
Subscale combustor tests to develop the design information for 
optimization of the fuel preparation, rich burn, quick air quench, 
and lean burn steps of the combustion process were run The 
program provides information for the design of high pressure 
full scale gas turbine combustors capable of providing environmen- 
tally clean combustion of minimally of minimally porcessed and 
synthetic fuels It is concluded that liquid fuel atomization and 
mixing, rich zone stoichiometry, rich zone liner cooling, rich zone 
residence time, and quench zone stoichiometry are .irnportant 
considerations in the design and scale up of the rich lean 
combustor E A K 

N82-12690# Purdue Univ , Lafayette. Ind School of Electrical 
Engineering . 

SECURITY ASSESSMENT OF POWER SYSTEMS INCLUD- 
ING ENERGY STORAGE AND WITH THE INTEGRATION 
OF WIND ENERGY Progress Report, 1 Apr. - 30 Jun. 
1981 

D P Carroll and P C Krause Jul 1981 17 p 

(Contracts DE-AS02-77ET-29100. EC-77-S-02-4206) 
(DE81-030166. DOE/ET-29100/T1) Avail. NTIS 

HC A02/MF AOl 

Methods of Resynchronizing wind turbine generators, and 
performance of wind turbines in a turbulent atmosphere, were 
discussed The work on reduced order modeling by SEPI is 
reported Aggregation techniques which have been formulated 
are validated DOE 
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N82-12S91|il Sandia Labs . Albuquerque, N Mex Advarrced 
Energy Project Div 

VERTICAL-AXIS WIND-TURBINE CONTROL STRATEGY 

Gerald M McNemey Aug 1981 21 p refs 
(Contract DE-AC04-76DP-00789) 

(0E81-031932. SAND-81-1 156) Avarl . NTIS 

HC A02/MF A01 

Early expense in automatic operation of the Sandia 17-m 
vertical axis research wind turbine (VAWT) demonstrated the 
need for a systematic study of control algorithms To this end. 
a computer model was developed that uses actual wind time 
series and turbine performance data to calculate the power 
produced by the Sandia 17-m VAWT operating in automatic 
control The model was used to investigate the influence of 
starting algorithms on annual energy' production The results 
indicate that, depending on turbine and local wind charactenstics. 
a bad choice of a control' algorithm can significantly reduce 
overall ' energy production The model can be used to select 
control algorithms and threshold parameters that maximize 
long-term energy production DOE 

N82-12692# COECORP. Mountain View. Calif 

INVESTIGATION AND RESEARCH OF SPECIFIC COMBUS- 
TION-TURBINE AND COMBINED-CYCLE FIELD PROBLEMS 
Annual Report 

Aug 1981 62 p Prepared in cooperation with Aptech 

Engineering Services. Inc Sponsored by Electric Power Research 
Inst 

(EPRI Pro/ 1802) 

(DE81-904231. EPRI-AP-1981) Avail NTIS 

HC A04/MF A01 

Specific combustion turbine and combined cycle field problems 
are discussed These are (1) fuel filter plugging. (2) apparent 
compressor surge. (3) oily waste water. (4) compressor wheel 
failure, and (5) combuator problems Results of research efforts 
are outlined DOE 

N82-12634j|l Edgerton. Germeshausen and Grier. Inc . Idaho 
Falls. Idaho 

INNOVATIVE EQUIPMENT FOR SMALL-SCALE HYDRO 
DEVELOPMENTS 

J 0 Lawrence and Leslie Pereira 1981 17 p refs Presented 
at the Waterpower Conf. Washington, DC, 22 Jun 1981 
Prepared in cooperation with Acres American, Inc . Buffalo. N Y 
(Contract DE-AC07-76ID-01S70) 

(DE81-027826. EGG-M-03381. CONF-8106137-4) Avail 
NTIS HC A02/MF A01 

The feasibility of using off the shelf pumps' as turbines, with 
induction motors as generators, and combinations of available 
equipment such as speed increasers. inlet valves, and gates for 
typical small scale hydro^nstallations are discussed A computer 
simulation model was developed in the study which provides a 
basis to estimate the performance of pumps in the turbine mode 
of operation It is indicated that a major part of the small hydro 
plant potential can be economically covered by the use of pumps 
as turbines and induction ' motors as generators especially for 
the smaller ratings ' OOE 

N82-12648j|l Joint Publications Research Service. Arlington. 
Va ’ 

GERMAN-ARGENTINE EXPERIMENT; VERTICAL-ROTOR 
WIND ENGINE 

Peter Raabe In its W Europe Rejjt Sci and Technol . No 72 
(JPRS-78876) 1 Sep 1981 p 18-19 TransI into ENGLISH 

from Tagesspiegel (Berlin), '4 Jul 1981 p 12 

Avail NTIS HC A03/MF A01 

Designed by aerodynamists. a wind motor built in Patagonia. 
IS independent of the direction of the wind due to its vertical 
rotating axis The narrow rotor blades have optimum aerodynamic 
efficiency Drum-like wind collectors at the top and bottom of 
the rotating axis' serve as starters The plant incorporates simple 
instead of sophisticated mechanical parts, and its maintenance 
requirements are extremely low Only the two rotating (teanngs 
located at the top and bottom of the axis require lubrication, 
with the oil being changed only twice a year A R H 

N82-12943*j(l National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland, Ohio 

END REGION AND CURRENT CONSOLIDATION EFFECTS 
UPON THE PERFORMANCE OF AN MHD CHANNEL FOR 
THE ETF CONCEPTUAL DESIGN 


S Y Wang and J Marlin Smith [1981] 9 p refs To be 

presented at the 20th Aerospace Sci Conf, Orlando. Fla. 
11-14 Jan 1982. sponsored by AIAA 
(Contract DE-AI01-77ET-10769) 

(NASA-TM-82744, DOE/NASA/10769-22. E-1057) Avail 
NTIS HC A02/MF A01 CSCL 201 

The effects of MHO channel end regions on the overall 
power generation were considered The peak plant thermodynamic 
efficiency was found to be slightly lower than for the active 
region (41%) The channel operating point for the peak efficiency 
was shifted to the supersonic mode (Mach No . M sub c approx 
1 1) rather than the previous subsonic operation (M sub c approx 
0 9) The sensitivity of the channel performance to the B-field, 
diffuser recovery coefficient, channel load parameter, Mach 
number, and combustor pressure is also discussed In addition, 
methods for operating the channel in a constant-current mode 
are investigated This mode is highly desirable from the standpoint 
of simplifying the current and voltage consolidation for the inverter 
system This simplification could result in significant savings in 
the cost of the equipmen t The initia l results indica te that this 
simplification is possible, even under a strict Hall field constraint, 
with resonable plant thermodynamic efficiency (40 5%) NW 

N82-13013*j[l National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

TEST RESULTS AND FACILITY DESCRIPTION FOR A 
40-KILOWATT STIRUNG ENGINE Final Report 

Gary G Kelm. James E Cairelli, and Robert J Walter Jun 

1981 47 p refs 

(Contract DE-AI01-77CS-51040) 

(NASA-TM-82620. DOE/NASA/51040-27, E-871) Avail. 
NTIS HC A03/MF ADI CSCL 108 

A 40 kilowatt Stirling engine, its test support facilities, and 
the experimental procedures used for these tests are described 
Operating expenence with the engine is discussed, and some 
initial test results are presented S L 

N82-13114*|[( National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

THE EFFECT OF ROTOR BLADE THICKNESS AND 
SURFACE FINISH ON THE PERFORMANCE OF A SMALL 
AXIAL FLOW TURBINE 

Richard J Roelke and Jeffrey E Haas 1982 13 p refs Proposed 
for presentation at the Gas Turbine Ann Meeting. London. 
18-22 Apr 1982. sponsored by ASME Prepared in cooperation 
with Army Aviation .Research and Development Command. 
Qeveland 

(Contract DE-AI01-77CS-51040) 

(NASA-TM-82726, DOE/NASA/51040-34, TR-81-C-29) Avail 
NTIS HC A02/MF A01 CSCL 21 E 

An experimental invesiigaiion was conducted to determine 
the effect of blade profile inaccuracies and surface finish on the 
aerodynamic performance of a 11 13 cm tip diameter turbine 
The as-received cast rotor blades had a significantly thicker profile 
than the design intent and a fairly rough surface finish Stage 
test results showed an increase of one point in efficieny by 
smoothing the surface finish and another three points by thinning 
the blade profiles to near the design profile Most of the 
performance gam between the as-cast thick and the thinned 
rotor blades both with the same surface finish, was attributed 
to reduced trailing edge losses of the recontoured blades Author 

N82-13367j[l Tennessee Univ Space Inst . Tullahoma Energy 
Conversion Div ' 

TWO-DIMENSIONAL EFFECTS IN POWER TAKE-OFF 
REGION 

M Isnikawa and Y C L Wu May 1981 29 p rets 
(Contract DE-AC02-79ET-10815) 

(DE82-000091. DOE/ET-1081 5/55) Avail NTIS 

HC A03/MF A01 

A two-dimensional analytical model of the power take-off 
(PTO) region of a diagonal conducting wall MHO generator is 
presented and compared with experimental results Reasonable 
agreement was found in both voltage and current distributions 
from the , two-dimensional analysis, while similar comparison of 
experimental data with one-dimensional calculations with 
experiments was not satisfactory Power take-off from mid-channel 
was also investigated It was found that larger current was carried 
by these electrodes In addition, large -circulating current was 
found in the sidewalls resulting from diagonalization Therefore 
ballast resistors are required to equalize the current A general 
PTO resistor design was proposed Trade-off considerations 
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between power output and protection of over-current were 
made DOE 

NS2-13386*^ Jet Propulsion Lab. California Inst of Tech, 
Pdsddcn 3 

EXPERIMENTAL AND ANALYTICAL INVESTIGATION OF A 
FLUIDIC POWER GENERATOR 

V Sarohia. L Bernal, and R B Beauchamp 15 Nov 1981 
81 p refs 

(Contract NAS7-100) 

(JPL-Pub*81-100) Avail NTIS HC A05/MF A0 1 CSCL 200 
A combined experimental and analytical investigation was 
performed to understand the various fluid processes associated 
with the conversion of flow energy into electric power m a 
fluidic generator Experiments were performed under flight- 
simulated laboratory conditions and results were compared with 
those obtained in the free-flight conditions It is concluded that 
the mean mass flow critically controlled the output of the fluidic 
generator Cross-correlation of the outputs of transducer data 
indicate the presence of a standing wave in the tube, the 
mechanism of oscillation is an acoustic resonance tube phenom- 
enon A linearized model was constructed coupling the flow 
behavior of the let. the let-layer. the tube, the cavity, and the 
holes of the fluidic generator The analytical results also show 
that the mode of the fluidic power generator is an acoustical 
resonance phenomenon with the frequency of operation gn/en 
by f approx = a/4L where f is the frequency of |et swallowing, 
a IS the average speed of sound in the tube, and L is the 
length of the tube Analytical results further indicated that 
oscillations in the fluidic generator are always damped and 
consequently there is a forcing of the system in operation 

MOK 

N82-13451j^ California Univ Los Angeles School of 

Engineering and Applied Science 

ASYMMETRIC STRESS AND FAILURE ANALYSIS 

J Yu and R Westmann [1981] 6 p refs 

(Contract DE-AT03-76SF-74016) 

(DE81 -026842, D0E/SF-74016/T3) Avail NTIS 

HC A02/MF A01 

The cladding failure due to asymmetric structural response 
of the fuel cell is studied The fracture and cracking patterns 
prior to the development of fuel-cladding contact and the forces 
in the cladding after fuel-cladding contact has been made are 
investigated OOE 

N82-13490*# Engelhard Industries, Inc. Edison. NJ 

DEVELOP AND TEST FUEL CELL POWERED ON-SITE 
INTEGRATED TOTAL ENERGY SYSTEM. PHASE 3: 
FULL-SCALE POWER PLANT DEVELOPMENT Ouarterly 
Report, Feb. - Apr. 1981 

A Kaufman 24 Jun 1981 50 p 
(Contract DEN3-241) 

(NASA-CR-165328, DOE/NASA/ 0241 -1 . QR-1) Avail NTIS 
HC A03/MF A01 CSCL 10R 

An integrated 5 kW power system based upon methanol 
fuel and a phosphoric acid fuel cell operating at about 473 K is 
described Description includes test results of advanced fuel cell 
catalysts, a semiautomatic acid replenishment system and a 
completed 5 kW methanol/system reformer The results of a 
preliminary system test on a reformer/stack/inverter combination 
are reported An initial design for a 25 kW stack is presented 
Experimental plans are outlined for data acquisition necessary 
for design of a 50 kW methanol/steam reformer Activities related 
to complete mathematical modelling of the integrated power 
system, including wasteheat utilization, are described E A K 

N82-13607*||l Case Western Reserve Univ . Cleveland. Ohio. 

TRANSIENT CATALYTIC COMBUSTOR MOOEL Final 
Report 

James S Tien May 1981 87 p refs 

(Grant NsG-3230. Contract DE-AI01-77CS-51040) 

(NASA-CR- 165324. DOE/NASA/3230-1) Avail. NTIS 

HC A05/MF A01 CSCL 108 

A quasi-steady gas phase and thermally thin substrate model 
IS used to analyze the transient behavior of catalytic monolith 
combustors in fuel lean operation The combustor response delay 
IS due to the substrate thermal inena Fast response is favored 
by thin substrate, short catalytic bed length, high combustor 
inlet and final temperatures, and small gas channel diameters 
The calculated gas and substrate temperature time history at 
different axial positions provides an understanding of how the 


catalytic combustor responds to an upstream condition change. 
The computed results also suggest that the gas residence times 
in the catalytic bed in the after bed space are correlataUe with 
the nondimensional combustor response time The model also 
performs steady state combustion calculations: and the computed 
steady state emission charactenstics show agreement with 
available expenmental data in the range of oara meters covered. 
A catalytic combustor aesign for automotive gas turbine engine 
which has reasonably fast response I < 1 second) and can 
satisfy the emission goals in an acceptable total combustor length 
IS possible S L 

N82-13610*j]l Acurex Corp.. Mountain View. Calif Energy 
and Environmental Div. 

DEVELOPMENT OF A HIGH-TEMPERATURE DURABLE 
CATALYST FOR USE IN CATALYTIC COMBUSTORS FOR 
ADVANCED AUTOMOTIVE GAS TURBINE ENGINES Final 
Report 

H Tong. G C Snow. E. K Chu. R L S Qiang. M J Angwin. 
and S L. Pessagno Sep 1981 169 p refs 
(Contracts DEN3-83. DE-AI01-77CS-51040) 
(NASA-CR-165396. DOE/ NASA/0083-1) Avail. NTIS 
HC A08/MF A01 CSCL 108 

Durable catalytic reactors for advanced gas turbine engines 
were developed Obiectives were, to evaluate furnace aging as 
a cost effective catalytic reactor screening test, measure reactor 
degradation as a function of furnace aging, demonstrate 
1.000 hours of combustion durability, and define a catalytic 
reactor system with a high probability of successful integration 
into an automotive gas turbine engine Fourteen different catalytic 
reactor concepts were evaluated, leading to the selection of one 
for a durability combustion test with diesel fuel for combustion 
conditions Eight additional catalytic reactors were evaluated and 
one of these was successfully combustion tested on propane 
fuel This durability reactor used oraded cell honeycombs and a 
combination ot noble metal and metal oxide catalysts The reactor 
was catalytically active and structurally sound at the end of the 
durability test E A K 

N82-13515|fi Electnc Power Research Inst . Paio Alto. Calif 
Steam Generator Project Office 

WORKSHOP PROCEEDINGS: U-BEND TUBE CRACKING 
IN STEAM GENERATORS 

(^i1 E Shoemaker, ed Jun. 1981 343 p refs Workshop 

held at Denver. 20-21 Aug. 1980 

|DE81-90376S; EPRI-WS-80-138: CONF-8008122) Avail. 
NTIS HC A15/MF A01 

A design to reduce the rate of tube failure in high pressure 
feedwater heaters, a number of failed drawn and stress relieved 
Monel 4(X> U-bend tubes removed from three high pressure 
feedwater heaters was examined. Steam extracted from the turbine 
IS used to preheat the boiler feedwater in fossil fuel fired steam 
plants to improve thermal efficiency. This is accomplished in a 
senes of heaters between the condenser hot well and the boiler 
The heaters closest to the boiler handle water at high pressure 
and temperature Because of the severe service conditions, high 
pressure feedwater heaters are frequently tubed with drawn and 
stress relieved Monel 400 DOE 

N82-13519j]i Oregon State Univ . Corvallis Dept of Atmospheric 
Science 

WIND POWER; RESEARCH ON NETWORK WIND POWER 
OVER THE PACIFIC NORTHWEST. EXECUTIVE SUMMARY 
Progress Report. Oct. 1979 - Sep. 1980 

R W Baker and E W Hewson Om 1980 23 p refs 
(0E8 1-029360. DOE/BP-58) Avail. NTIS HC A02/MF A01 
The research in FY-80 is composed of six primary tasks. 
These tasks include data collection and analysis, wind flow studies 
around an operational wind turbine generator (WTG). kite 
anemometer calibratiop. wind flow analysis and prediction, the 
Klickitat County small wind energy conversion system (SWECS) 
program, and network wind power analysis The data collection 
and analysis task consists of four sections, three of which deal 
with wind flow site surveys and the fourth with collecbng and 
analyzing wind data from existing data stations DOE 

N82-13626j]i South Carolina Energy Research Inst . Columbia 

RESIOUAL-ENERGY-APPLICATION PROGRAM; EAST 
FACIUTY REQUIREMENTS DOCUMENT, VOLUME 1 

P W Yngve. F H Zander, and F J McCrosson 31 Jul 1981 
85 p refs 
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(Contract DE-AC09-77ET- 12866) 

(DE81-027536, DOE/ET-12866/8-Vol-1) Avail NTIS 

HC A05/MF A01 

The objectives of the EAST Facility are to perform research 
and development on heat energy recovery and conversion 
equipment, establish high confidence in system performance, 
system availaility. and system operating, maintenance, and matenal 
costs, and provide a national competence in technologies required 
for the installation and operation of heat recovery systems An 
initial testing capability recommended for EAST is presented and 
design specifications are provided for the physical plant and major 
test support systems Five options are included for tailonng the 
full-up testing capability to reduce costs of the core facility T M 

N82-13S50 Stanford Univ . Calif 

ELECTRICAL EFFECTS OF SLAG IN A DIFFUSE MODE 
MA6NETOHYDRODYNAMIC GENERATOR Ph.O. Thesis 

Ron Michael Nelson 1981 181 p 

Avail' Univ. Microfilms Order No 8124118' 

A high temperature (1900 K) platinum-rhodium capped 
magnesia electrode was developed and successfully tested in a 
slagging MHO generator Diffuse mode (non-arcing) operation 
of high temperature anodes was achieved at current densities 
up to 3 amps sq cm2 The problem of cathode shorting caused 
by the tonic nature of slag electrical conductivity (with iron as 
the major mobile species) was not substantially alleviated by 
high temperature operation A computer code was developed 
which solves the governing electrical equations along with slag 
energy and thickness equations for a two dimensional, periodic 
electrode pair in a slagging MHO generator The numerical results 
compare favorably with the experimental results including cases 
with shorted dathode walls The computer model was used to 
assess the effects of slag and other operating parameters on 
generator performance Dissert Abstr 

N82-13926j|l Mississippi State Univ . Mississippi State MHO 
Energy Center 

TESTING AND EVALUATION OF MHO MATERIALS AND 
SUBSTRUCTURES Final Tschnical Report. Apr. 1976 • Jun. 
1981 

Jun 1981 204 p refs 
(Contract DE-AC01-76ET-1078S) 

(DE81-024331. DOE/ET-10785/T1) Avail NTIS 

HC A10/MF A01 

Stand that can simulate the environment in any of the various 
substructures of a coal fired baseline MHD power plant After 
construction was completed, shakedown tests were performed, 
and the Test Stand was used in a series of tests to simulate 
the gas stream composition and temperature conditions in the 
baseline plant's radiant boiler 'The tests were conducted in order, 
to study the effect of stoichiometry and staged combustion on 
the generation of nitrogen oxide A computer based monitoring 
and control system was develojied that provides safe Test Stand 
operation, controls the critical parameters, and accurately 
measures, displays, and logs the necessary physical data 
Several computer programs were developed to determine the 
thermal performance of the Test Stand, and several models were 
developed to predict the thermal performance of the Test Stand 
with bare walls and with slag coated walls, and to determine 
the gas stream properties as a function of temperature and 
pressure. DOE 


N82-13983jil Galaxy. Inc . Washington. D C 

UPDATE ON SPECIFIED EUROPEAN R AND D EFFORTS. 
PARTI: APPENDICES 

Oct. 1980 117 p Partly in ENGUSH. partly in GERMAN 
(Contract DE-AC03-79SF- 10538) 

(DE81-026404. DOE/SF-10538/T10) Avail NTIS 

HC A06/MF A01 

Progress and updata on specified European R and 0 are 
reported. The following topics are discussed blueburner test with 
different swiri spray nozzles, aerodynamics of a flat nonsvviif 
blue flame, and large industrial blue flame burners, manufacturer's 
design and performance literature for the 2500 to 35(X} KW 
KG 5 gas turbine, the Kongsberg 1500 to 2000 kVA generating 
set. the 500 to 700 kVA generating set. the KG 831 gas tuibine 
generating set. the KG 2 gas turbine, and selection cntena for 
gas turbines for emergency power supplies, and high temperature 
corrosion and carburization and silicon coatings as high tempera- 
ture corrosion protection for gas turbine blades DOE 


N82-14520j^ Massachusetts Inst of Tech . Cambridge National 
Magnet Lab 

CONCEPTUAL DESIGN OF SUPERCONDUCTING MAGNET 
SYSTEM FOR MAGNETOHYORODYNAMIC (MHD) ENGI- 
NEERING TEST FACILITY (ETF) 200 MWa POWER PLANT 
Final Report 

Nov 1981 259 p refs 
(Grant NAG3-100) 

(NASA-CR- 165053. F8NML-NAS-E-2) Avail NTIS 

HC A12/MF A01 CSCL 148 

A super conducting magnet system conceptual design to 
meet the requirements of a magnetohydrodynamic test facility 
power train is presented A detailed description of the magnet 
IS accompanied by numerous engineering drawings Functional 
requirements, system interfaces, and design criteria are reviewed 
System limits, safety precautions, operational procedures, and 
maintenance procedures are discussed R J F 

N82- 14833*# National Aeronautics and Space Administration 
lewis Research Center. Cleveland Ohio 

ALUMINUM BLADE DEVELOPMENT FOR THE MOD-OA 
200-KILOWATT WIND TURBINE Final Report 

Bradford S Linscott. Richard K Shaltens. and A G Eggers 
(Westinghouse Electric (^rp . Pittsburg) Dec 1981 43 p refs 
(Contract DE-AB29-76ET-20370) 

(NASA-TM-82594. DOE/NASA-20370/20) Avail NTIS 
HC A03/MF A01 CSCL 10A 

The rotor blade configuration, fabrication methods, analyses, 
operating experience, design modifications, and cost are described 
Each 60-ft -( 18 3-m-) long aluminum blade used current aircraft 
fixed wing and rotary wing design and fabrication technologies 
Structural damage, repairs, and modifications that occurred during 
6500 hours of operation are summarized T M 

N82- 14642# United Technologies Corp . South Windsor. Conn 
Power Systems Div 

INVESTIGATION OF THE IN-SITU OXIDATION OF METHA- 
NOL IN FUEL CELLS Final Report. Jun. 1980 - May 1981 

D A Landsman and F J Luczak Sep 1981 32 p refs 
(Contract DAAK70-80-C-0049. DA Proj 1 LI-61 102-AH-51) 
(AD-A105947. FCR-3463) Avail NTIS HC A03/MF A01 CSCL 
10/2 

Direct anodic oxidation and internal reforming were examined 
as ways of using methanol as fuel in a phosphoric acid fuel 
cell The literature was reviewed to identify the most effective 
catalysts for the direct electrochemical oxidation of methanol It 
IS shown that, even with the best of these catalysts, anode 
polarization at practical current densities is 300 mV higher on 
methanol than on hydrogen It was also found that unreacted 
methanol which diffuses across the cell can cause severe 
polarization of the cathode Theoretical and experimental studies 
of internal reforming showed that a fuel cell will generate sufficient 
waste heat to sustain the methanol steam reforming reaction 
Thus, thermally integrated, internal reforming is a feasible 
alternative to external reforming The reforming catalyst is 
preferably located in separate chambers built into the stack, since 
this prevents phosphoric acid from attacking the reforming catalyst 
and methanol from migrating to the cathode Author (GRA) 

N82-14666# Bonn Univ (West Germany) Inst fuer 
Physikalische Chemie 

ELECTRODES AND DIAPHRAGMS FOR FUEL CELLS Final 
Report, Dec. 1979 

Wolf Vielstich and Ernst Knauf Bundesministerium fuer Forschung 
und Technologie Feb 1981 45 p refs In GERMAN. ENGLISH 
summary Sponsored by Bundesministerium fuer Forschung und 
Technologie 

(BMFT;fB-T-B 1-047. ISSN-0340-7608) Avail NTIS 

HCA03/MFA01. Fachinformationszentrum. Karlsruhe. West 
Germany DM 9.50 

Nickel whisker electrodes with variations in network struc- 
ture. pore size, and metal coatings were produced for use in 
water electrolytic cells and fuel cells The resistance due to gas 
bubbles was decreased considerably by slits milled into the 
electrode Platinization was optimized for use in glycol/air cells 
and glycol anodes with constantly good anode potentials were 
obtained with whisker structures by standardization of the 
platinization process It is concluded that the activity of the 
glycol anodes depends strongly on the procedure of deposition 
of the noble metals and less on the whisker structure as such 

Author (ESA) 
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N82- 15454)^ Los Alamos Scientific Lab, N Mex 
FAILURE MODE ANALYSIS USING STATE VARIABLES 
DERIVED FROM FAULT TREES WITH APPUCATION 

Robert J Bartholomew 1981 11 p refs Presented at the 

ANS/ENS Topical Meeting on Probabilistic Risk Assessment. Port 
Chester. N Y. 20-24 Sep 1981 
(Contract W-7405-eng-36) 

(DE81-030239. LA-U R-81-2595. CONF-8 10905-3) Avail 
NTIS HC A02/MF AOl 

Fault Tree Analysis (FTA) is used extensively to assess both 
the qualitative and quantitative reliability of engineered nuclear 
power systems employing many subsystems and components 
FTA is very useful, but the method is limited by its inability to 
account for failure mode rate of change interdependencies 
(coupling) of statistically indepenaent failure modes The state 
vanable approach (using FTA derived failure modes as states) 
overcomes these difficulties and is applied to the determination 
of the lifetime distnbution function for a heat pipe thermoelectnc 
nuclear power subsystem Analyses are made using both Monte 
Caito and deterministic methods and compared with a Markov 
model of the same subsystem. DOE 

N82-16627*|)l Bums and Roe. Inc. Woodbury. N Y 

MHD DXIDANT INTERMEDIATE TEMPERATURE CERAMIC 
HEATER STUDY Final Report 

A W. Carlson. I L Chait, D. P Saari. and C. L Marksberry 
Sep 1981 199 p refs Prepared in cooperation with Fluidyne 

Engineering Corp 

(Contract DEN3-107. DE-AI01-77ET- 10769) 

(NASA-CR- 165453. OOE/NASA-0107/3) Avail. NTIS 

HC A09/MF AOl CSCL 10A 

The use of three types of directly fired ceramic heaters for 
preheating oxygen enriched air to an intermediate temperature 
of 1144K was investigated The three types of ceramic heaters 
are (1) a fixed bed. periodic flow ceramic bnck regenerative 
heater. (2) a ceramic pebble regeneratnre heater The heater 
design, performance and operating characteristics under condi- 
tions in which the particulate matter is not solidified are evaluated. 
A companson and overall evaluation of the three types of ceramic 
heaters and temperature range determination at which the 
particulate matter in the MHD exhaust gas is estimated to be a 
dry powder are presented E A K. 

N82-16661jf( Sandia Labs . Albuquerque. N Mex. 

PRDJE<^.OEEP STEAM; FOURTH MEETING OF THE 
TECHNICAL ADVISORY PANEL 

R L. Fox. A 8 Donaldson. S W Eisenhawer. C M Hart. D. 
R Johnson. A J Mulac. J R Wayland. and L J Weirick Jul. 
1981 104 p Proceedings of Meeting held at Albuquerque. 

NMex. 4-5 Nov 1980 
(Contract DE-AC04-76DP-00789) 

(DE81-029457. SAND-81 -0043) Avail: NDS 

HC A06/MF AOl 

The status of project DEEP STEAM was reviewed. Proceed- 
ings. are divided into five mam sections (1) the injection string 
modification program. (2) the downhole steam generator program. 
(3) supporting activities. (4) field testing: and (5) recommendations 
and discussion DOE 

N82-16B8(^ Midwest Research Inst. Golden. Colo Solar 
Energy Research Inst 

OVERVIEW AND FY 1981 PROGRESS ON OPEN-CYCLE 
OTEC POWER SYSTEMS 

T R Penney and 8 Shelpuk Aug 1981 7 p refs Presented 
at the Oceans Conf. Boston. 19-21 Sep 1981 
(Contract EG-77-C-01-4042) 

(0E81-029277. SERI/TP-634- 1282. CONF-8 1091 1-3) Avail: 
NTIS HC A02/MF AOl 

Progress in an advanced research and development program 
studying viable alternatives to closed cycle OTEC is reported 
Work on a 100 MWe steam turbine, heat exchangers, and 
deaeration for Claude or open cycle OTEC systems are reported 
Capsule descnptions of ocean energy conversion techniques are 
given, including wave energy conversion, ocean current energy 
conversion, and salinity gradient energy conversion as well as 
vaneties of ocean thermal energy conversion DOE 

N82-16893jjl Department of Energy. Washington. D. C Office 
of Energy Research. 

TECHNOLOGY OF CONTROLLED NUCLEAR FUSION 


F. H Tenney, ed. and C C Hopkins, ed Jul. 1981 644 p 

refs Proceedings of the 4th ANS Topical Meeting held at King 
of Prussia, Pa.. 14-17 Oct 1980 Sponsored in part by DOE, 
Washington. D.C and EPRI 

(OE81-027361. CONF-80101 l-Vot-3) Avail. NTIS 

HC A99/MF AOl 

An assessment of magnetically confined fusion power reactors, 
their technological use and applications, is made The kev 
engineering areas studied relate to: thermomechanies, tiiarmony- 
draulics, electromagnetics, nucleonics, systems engineering, 
assembly, maintenance, repair, instrumentation and control of 
reactors and reactor materials The subjects of safety factors, 
laser applications, and wall design are also addressed. M.O K. 
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ENERGY TRANSPORT, 
TRANSMISSION, AND 
DISTRIBUTION 

Includes transport of fuels by pipelines, tubes, etc., microwave 
power transmission, and superconducbng power transmission. 


A82-10806 Heat Transfer - Milwaukee 1981; Proceedings 

of the Twentieth National Heat Transfer Conference, Milwaukee, Wl, 
August 2-5, 1981. Conference sponsored by the American Institute 
of Chemical Engineers and American Society of Mechanical Engi- 
neers Edited by R P Stem (Argonne National Laboratory, Argonne, 
IL) AlChE Symposium Series, vol 77, no 208, 1981 435 p 

Aspects of direct contact heat transfer are considered along with 
transport phenomena in fusion reactors, enhanced nucleate boiling, 
flow boiling, heat transfer in non-Newtonian systems, two-phase 
systems, heat transfer in fossil fuel conversion systems, process heat 
transfer, thermal and hydraulic behavior in rod and tube bundles, 
and two-phase systems in rod and tube bundles Attention is also 
given to solar energy heat transfer, heat transfer in fluidized beds, 
and fire and combustion fundamentals, taking into account thermal 
stress oscillations induced by dynamic instabilities in radiation- 
heated boiler tubes, convection losses from a cavity receiver, 
numerical solutions of turbulent models for flow over a flat plate 
with angle of attack, and the heat transfer from smooth horizontal 
tubes immersed in gas fluidized beds A description is provided of 
aspects of turbulent combustion modelling, the exhaust gas emission 
from a swirl stabilized combustor, the analytical solution for 
diffusion in the core of a droplet with internal circulation, and the 
radiant ignition of a thin combustible solid G R 


A82-11743 * # Solar power satellite microwave power trans- 
mission and reception system. W Finnell (NASA, Marshall Space 
Flight Center, Huntsville, ALI. In Intersociety Energy Conversion 
Engineering Conference, 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings. Volume 1. New York, American 

Society of Mechanical Engineers, 1981, p. 266-271. 10 refs. 

The microwave power transmission and reception system of the 
Satellite Power System (SPS) has been intensively reviewed and 
assessed in a three-year concept development and evaluation pro- 
gram. This paper will review some concepts of SPS with particular 
emphasis on the design of the microwave power transmission and 
reception system. Technology requirements and proposals for meet- 
ing them will be discussed for various parts of the microwave system 
and to some degree for critical components such as power amplifiers. 
Specific subjects to be discussed are SPS concepts, antenna design, 
phase control, rectenna, and technology. (Author) 


A82-1 1744 * a Antenna optimization and cost consideration 
for the Solar Power Satellite microwave system. E M Kerwin, J. H. 
Suddath, and G. D. Arndt (NASA, Johnson Space Onter, Houston, 
TX). In Intersociety Energy Conversion Engineering Conference, 
16th, Atlanta, GA, August 9-14, 1981, Proceedings. Volume 1. 

New York, American Society of Mechanical 
Engineers, 1 981 , p. 272-277 1 0 refs. 

The sizing, criteria, cost analysis, and optimized taper of the 
Solar Power Satellite (SPS) transmitting antenna are discussed. The 
sizing parameters considered were a thermal limit of 23 kW/sq m in 
the antenna, a peak power density of 23 mW/sq cm in the 
ionosphere, and cost effectiveness. Cost schedules and equations are 
presented for the SPS, and four antenna tapers are analyzed and 
compared, including the reference 10 dB Gaussian taper. An even 
powered quadratic series is formulated to minimize electricity cost 
and stay within thermal and ionospheric power level limits. The 
optimized Johnson Space Center taper is found to display the lowest 
energy costs, 4% below the 10 dB Gaussian, and can deliver 5.69 GW 


at 45.4 mills/kWh to the grid Further studies are indicated for the 
optimal antenna and rectenna sizes. M.S.K. 

A82-11746 H Applications of power beaming from space- 
based nuclear jiower stations. J. R. Powell, T E Botts (Brookhaven 
National Laboratory, Upton, NY), and A. Hertzberg (Washington, 
University, Seattle, WA). In Intersociety Energy Conversion Engi- 
neering Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceed- 
ings. Volume 1 New York, American Society of 

Mechanical Engineers. 1981, p 288-295 10 refs. Research supported 
by the U.S. Department of Energy. 

Power beaming from space-based nuclear reactors to earth, 
aircraft, or spacecraft is offered as an alternative to the SPSS A 
rotating bed reactor (RBR) is described, in which the nuclear fuel is 
an annular bed of small particulates held in a rotating basket through 
which a coolant passes. Advantages over a previous nuclear rocket 
program, NERVA, are given as minimized size, external moderation 
and reflection, and several GW available from a reactor about one cu 
m in size Testing of a model fluidized bed is described, noting 
favorable results from U-233 fuel, a projected 50 cm diam bed, and 
total mass of 3 metric tons Two Brayton cycle generator systems are 
examined, and it is found that a turbine inlet temperature of 2,000 K 
and a simple Brayton cycle without regeneration yields a best 
efficiency of 30% The RBR components are discussed, and 
microwave and laser power beaming systems are compared, economic 
projections indicate laser beaming to cruising aircraft is competitive 
with current jet fuel use M S K 

A82-12503 # Microwave power transmission by satellites. W. 
Keydel (Deutsche Forschungs- und Versuchsanstalt fur Luft- und 
Raumfahrt, Institut fur Hochfrequenztechnik, Oberpfaffenhofen, 
West Germany). In International Scientific Conference on Space, 
21st, Rome, Italy, March 25, 26, 1981, Proceedings. 

Rome, Rassegna Internazionale Elettronica Nucleare 
ed Aerospaziale, 1981, p. 29-38. 16 refs. 

The MPTS (microwave power transmission system) is examined 
with regard to the problems involved, the proposed solutions, the 
future outlook, and the necessity for further work. The MPTS is 
analyzed with regard to system considerations, design considerations 
(power transmission, frequency selection, power generation, the 
spacetenna, microwave- propagation problems, the rectenna, and 
efficiency), environmental impacts (electromagnetic compatibility 
and RF interference, and health and ecological effects). It is 
concluded that the MPTS is feasible, but that further studies are 
needed to optimize the system with respect to such factors as 
efficiency and environmental impact. B.J. 

A82-12504 t! Mechanical and nonlinear effects in microwave 

power transmission. G Franceschetti and I Pinto (Napoli, Univer- 
sita, Naples, Italy). In International Scientific Conference on Space, 
21st, Rome, Italy, March 25, 26, 1981, Proceedings 

Rome, Rassegna Internazionale Elettronica Nucleare 
ed Aerospaziale, 1981, p; 39-41. 1 1 refs. 

iThe radiation recoil force arising in the spacetenna-rectenna link 
of a microwave power transmission system is discussed Considera- 
tion IS also given to power-wasting nonlinear phenomena (harmonic 
generation) that could be excited by the microwave beam passing 
through the ionosphere Nonlinear effects that may occur in the 
spacetenna and rectenna are also examined. 8 J 

A82-16991 Space chamber experiments of ohmic heating 

by high power microwave from the Solar Power Satellite. N. Kaya 
(Kobe University, Kobe, Japan) and H. Matsumoto (Kyoto Univer- 
sity, Uji, Japan) Geophysical Research Letters, vol. 8, Dec 1981, p. 
1289-1292 9 refs. 

The prediction is made that a high power microwave from the 
Solar Power Satellite (SPS) interacts nonlinearly with the ionospheric 
plasma. The possible nonlinear interactions comprise ohmic heating 
and self-focusing and parametric instabilities A laboratory experi- 
ment iri a space plasma simulation chamber is carried out in order to 
examine ohmic heating in detail A significant microwave heating 
plasma up to 150% temperature increase is observed with little 
electron density decrease. It is shown that the temperature increase is 
not due to the RF breakdown but to the ohmic heating in the 
simulated ionospheric plasma C.R 
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A82-17127 The significance of hydrogen as future secon- 

dary energy earner (Die Bedeutung von Wasserstoff als zukunftiger 
Sekundarenergietrager). J. Nitsch (Deutsche Forschungs- und Ver- 
suchsanstalt fiir Luft- und Raumfahrt, Institut fur technische Physik, 
Stuttgart, West Germany). DFVLR-Nachrichten, Nov. 1981, p 2-6. 
In German. 

An analysis is conducted concerning the possibilities for 
satisfying future energy requirements. Different types of energy 
requirements are considered together with the various classes of fuels 
which are currently employed to satisfy these requirements, taking 
'"to account developments that are changing present relationships. 
An investigation is conducted of alternate possibilities tor supplying 
needed secondary gaseous energy carriers. According to one of the 
considered possibilities, hydrogen is to be provided by processes 
based on a large-scale utilization of solar energy. The structure of a 
hydrogen economy is discussed and questions regarding the econom- 
ics of a use of hydrogen are explored. It Is concluded that an 
employment of hydrogen as energy carrier depends also with respect 
to economic considerations primarily on the cost of electric energy. 

A description of the advantages of a hydrogen economy is also 
provided. G.R. 

A82-17976 International Microwave Symposium, Los 

Angeles, CA, June 15-19, 1981, Proceedings. Symposium sponsored 
by the Institute of Electrical and Electronics Engineers and Interna- 
tional Union of Radio Science. Edited by R. L. Eisenhart (Hughes 
Aircraft Co., Culver City, CA). I£££ Transactions on Microwave 
Theory anti Techniques, vol. MTT-29, Dec. 1981. 144 p. 

Papers presented in this volume cover diverse areas related to 
microwaves, including semiconductor devices, medical applications, 
circuit design, propagation, field theory, power, surface acoustic 
waves, ferrites, and measurements. Papers are included on the hybrid 
mode analysis of microstrip lines on anisotropic substrates, horn 
image-guide leaky-wave antenna, status of the microwave power 
transmission components for the solar power satellites, and analysis 
of microstrip circuits coupled to dielectric resonators. V.L. 

A82- 17982 * Status of the microwave power trammissioii 

components for the solar power sateliite. W. C. Brown (Raytheon 
Co., Microwave and Power Tube Oiv., Waltham, MA). (institute of 
Searical anri £!ectronics £ngineers and International Union of 
Radio Scierree, International Microwave Symposium, Los Angeles, 
CA, June 15-19, 1981.) !£££ Transactions on Microwave Theory 
and Techniques, vol. MTT-29, Dec, 1981. p. 1319-1327. 14 refs. 
Research supported by the U.S. Department of Energy and NASA. 

During the 1970-1980 time period a substantial advance has 
been made in developing all portions of a microwave power 
transmission system for the solar power satellite (SPS). The nxist 
recent advances pertain to the transmitting portion of the system in 
the satellite and are based upon experimental observations of the use 
of the magnetron combined with a passive directional device to 
convert it Into a highly efficient directional amplifier with excellent 
low-noise properties and potentially very long life. The ability of its 
microwave output to track a phase reference makes it possible to 
combine it with many other radiating units to provide a highly 
coherent microwave beam. The ability of its output to track an 
amplitude reference while operating from a dc power source with 
varying voltage makes It possible to eliminate most of the power 
conditioning equipment that would otherwise be necessary. (Author) 

N82-11255|)l Pittsburg Energy Technology Center, Pa Combus- 
tion Technology Div 

TRANSPORT CHARACTERISTICS OF ALTERNATE SLURRY 
FUELS Quarterly Technical Progress Report, Apr. - Jun. 
1981 

1981 5 p Sponsored by DOE 

(DE81-028580. DOE/TIC- 1028580) Avail NTIS 

HC A02/MF A01 

Progress is reported in an effort to develop flow data for 
vanous alternate fuels, such as coal/water mixtures, in a pump 
loop which accurately simulates fuel feed systems found in boiler 
and furnace applications Instruments and procedures were 
selected for the measurement and correlation of pressure loss 
as a function of slurry characteristics and system design. An 


existing loop was redesigned by lengthening both the vertical 
and horizontal straight sections and by simplifying the tank 
discharge/pump suction inlet section to eliminate unnecessary 
bends or elbows Locations were selected for the pressure 
measurements, temperature measurements, flow measurements, 
and grab sample ports A data acquisition system was defined 

DOE 


N82-12620)fl Skelly and Loy, Harrisburg. Pa 

EVALUATION OF NOVEL UNDERGROUND TRANSPORT 
SYSTEMS Final Report 

Jun 1981 134 p refs 

(Contract DE-AC01 -79ET-1 1 268) 

(DE81-030279, DOE/ET-1 1268/T3) Avail NTIS 

HC A07/MF A01 

The feasibility of new or novel underground haulage equipment 
for transporting personnel and supplies is assessed to determine 
their relative impact on productivity and the cost per ton that is 
attributable to this segment of the mining operation Novel 
equipment in its current design can potentially alleviate many of 
the personnel and supply problems encountered in United States 
coal mines A review of rail haulage systems and European 
underground mining provided the basis for the introduction of 
three novel haulage systems monorail, floor-mounted trapped 
rail haulage, and chaiHifts It was determined that monorail and 
floor-mounted trapped rail haulage systems exhibit the highest 
potential for domestic utilization Monorail haulage equipment 
along with conventional battery powered rubber-tired equipment 
and two rail haulage systems were theoretically applied to five 
different mine sizes Each system was then reviewed on an 
economic, operational, maintenance, and safety basis From each 
standpoint, the monorail compared favorably with the other 
haulage systems DOE 

N82-12625{)l Battelle Columbus Labs. Ohio 

EXTENSIBLE BRIDGE-CONVEYOR CONCEPTS FOR 
COAL-MINE FACE HAULAGE Final Technical Report 

James C Swain, David L Thomas, and Edward C Mullen 1981 
87 p 

(Contracts DE AC01-79ET-14210, DI-DM-JO-177051) 
(DE81-031974, D0E/ET-14210/T1) Avail NTIS 

HC A05/MF A01 

The objective was to develop design concepts for extensible 
bridge conveyors which can be used in multiples to form a 
continuous haulage system Consultation services were provided 
by Jeffrey Mining Machinery Division on mining technology and 
B F Goodrich Engineered Systems Division on conveyor belt 
technology Additional information was gathered in a mine visit, 
during visits to conveyor manufacturers, and contacts with several 
component suppliers Three extensible conveyor approaches were 
selected and machinery arrangement and internal detail drawings 
were prepared for each Two of the concepts are for a face 
haulage system in which separate nonconnected extensible 
conveyors are individually trammed into position to form a 
continuous haulage system The third concept is for a connected 
extensible system similar to existing continuous face haulage 
systems but employing extensible rather than Fixed-length bridges 
Ck>st estimates were prepared for the three concepts The concepts 
developed employ belt-type conveyors, however, chain-type 
conveyors were considered to be a viable alternative DOE 

N82-12638*|fl National Aeronautics and Space Administration 
Lyndon B Johnson Space Center, Houston. Tex 

WORKSHOP ON MICROWAVE POWER TRANSMISSION 
AND RECEPTION. WORKSHOP PAPER SUMMARIES 

1980 1366 p refs Workshop held in Houston. Tex . 15-18 Jan 
1980 Document contains eight bound supplements 
(NASA-TM-84064) Avail NTIS HC A99/MF A01 CSCL 
10A 

Microwave systems performance and phase control are 
discussed Component design and reliability are highlighted The 
power amplifiers, radiating elements, rectennas. and solid state 
configurations are described The proper sizing of microwave 
transmission systems is also discussed 


N82-12539*j)l National Aeronautics and Space Administration 
Lyndon B Johnson Space Center. Houston, Tex 
SYSTEM PERFORMANCE CONCLUSIONS 
G D Arndt In its Workshop on Microwave Power Transmission 
and Reception 1980 p 1-12 
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Avail NTIS HC A99/MF A01 CSCL lOA 

System sizing is discussed in terms of reduced power levels 
and antenna diameters smaller than 1 km The microwave 
transmission efficiency for smaller SPS systems was investigated 
Startup and shutdown operations were examined with emphasis 
on solar eclipse effects on the solar arrays The antennas and 
subarray mechanical alignments are also discussed T M 


N82-12B41*# Axiomatix. Los Angeles. Calif 

AN ACTIVE ALIGNMENT SCHEME FOR THE MPTS 
ARRAY 

Richard Iwasaki In NASA Johnson Space Center Workshop 
on Microwave Power Transmission and Reception 1980 p 
26-31 

Avail NTIS HC A99/MF A01 CSCL 10A 

In order to maximize the efficiency of the microwave power 
transmission system (MPTS), the surface of the array antenna 
must be extremely flat, which is difficult to achieve using passive 
techniques over the 1 km dimensions of the array In order to 
achieve and maintain this required flatness, a rotating laser beam 
used for leveling applications on Earth was utilized as a reference 
system A photoconductive sensor with a reflective collecting 
surface was used to determine the displacement and polarity of 
any misalignment and automatically engage a stepping motor 
to drive a variable-length mechanism to make the necessary 
corrections Once aligned, little power is dissipated since a nulling 
bridge circuit that centers on the beam is used, an important 
alignment feature since even laser beams broaden considerably 
at 1 km distances T M 

N82-12542*jil Los Alamos Scientific Lab. N Mex 
IONOSPHERIC POWER BEAM STUDIES 
Lewis M Duncan and William E Gordon (Rice Univ ) In NASA 
Johnson Space Center Workshop on Microwave Power 
Transmission and Reception 1980 p 32-43 

Avail NTIS HC A99/MF A01 CSCL 10A 

A power density level of 23 mW/sq cm is presented as a 
design specification based on theoretical calculations of a threshold 
for microwave ionosphere nonlinear interaction (thermal runaway) 
For comparable power densities, enhanced electron heating is 
observed to change the electron temperature by a factor of two 
or three, but not by an order of magnitude T M 

N82-12543*jfl Emmanuel Coll . Boston. Mass 

PROPOSED EXPERIMENTAL STUDIES FOR ASSESSING 
IONOSPHERIC PERTURBATIONS ON SPS UPLINK PILOT 
BEAM SIGNAL 

Santimay Basu and Sunanda Basu In NASA Johnson Space 
Center Workshop on Microwave Power Transmission and 
Reception 1980 p 44-54 refs 

(Contract F19628-78-C-0005. Grant NSF ATM-78-25264) 

Avail NTIS HC A99/MF A01 CSCL 10A 

The microwave beam of the proposed Solar Power Satellite 
(SPS) at geosynchronous altitude is to be formed and directed 
by phase information derived from a pilot signal at 2 45 GHz 
transmitted from ground and received in a number of module 
locations on the SPS antenna The frequency of the pilot signal 
was chosen to be sufficiently low as to avoid the effects of 
strong scattering by turbulence in the neutral atmosphere and 
yet high enough to avoid any possible reofractive effects caused 
by the ionized upper atmosphere The propagation of the uplink 
pilot signal through the ionosphere which contains natural and 
possibly some artificial irregularities, was studied T M 

N82-12646*j^ LinCom Corp . Pasadena. Calif 

COHERENT MULTIPLE TONE TECHNIOUE FOR GROUND 
BASED SPS PHASE CONTROL 

C M Chie In NASA Johnson Space Center Workshop on 
Microwave Power Transmission and Reception 1980 p 85-94 
refs 

(Contract NAS9- 15782) 

Avail NTIS HC A99/MF A01 CSCL 10A 

The ground based phase control concept was studied as an 
alternative approach to the reference SPS phase control system 
The details of the ground based phase control system study are 
documented The coherent multiple tone technique used for the 
ground based phase measurement waveform design and phase 
control system is summarized T M 


N82-12547*||l Novar Electronics Corp . Barberton. Ohio 

AN INTERFEROMETER-BASED PHASE CONTROL SYS- 
TEM 

James H On and James S Rice In NASA Johnson Space 
Center Workshop on Microwave Power Transmission and 
Reception 1980 p 95-98 refs 

Avail NTIS HC A99/MF A01 CSCL 10A 

A system for focusing and pointing the SPS power beam is 
discussed The system is ground based and closed loop One 
receiving antenna is required on Earth A conventional uplink 
data channel transmits an 8-bit phase error correlation back to 
the SPS for sequential calibration of each power module Beam 
pointing resolution is better than 140 meters at the Rectenna 

TM 

N82-12548*# Novar Electronics Corp . Barberton. Ohio 
A SONIC SATELUTE POWER SYSTEM MICROWAVE 
POWER TRANSMISSION SIMULATOR 

James H Ott and James S Rice In NASA Johnson Space 
Center Workshop on Microwave Power Transmission and 
Reception 1980 p 97-99 ref 

Avail NTIS HC A99/MF A01 CSCL IOC 

A simulator which generates and transmits a beam of audible 
sound energy mathematically similar to the SPS power beam is 
described The simulator provides a laboratory means for analysis 
of ground based closed loop SPS phase control and of ionospheric 
effects on the SPS microwave power beam T M. 

N82-12549*|jl Boeing Aerospace Co. Seattle. Wash 

SPS PHASE CONTROL STUDIES 

W W Lund. 8 R Sperber. and G R Woodcock In NASA 
Johnson Space Center Workshop on Microwave Power 
Transmission and Reception 1980 p 100-109 
Avail NTIS HC A99/MF A01 CSCL 10A 

To properly point and form the SPS microwave power beam, 
the outputs of the power amplifiers in the transmitting array 
must be phased in a specific and coherent fashion The purpose 
of the SPB phase control system is to bring this about reliably 
A number of different phase control schemes were studied The 
one selected for the SPS baseline system is a retrodirective CW 
phase that is distributed via fiber optics The basis of this selection 
IS relative technical simplicity and requisite assurance of 
success T M 

N82-12650*j^ Boeing Aerospace Co. Seattle. Wash 
SPS FIBER OPTIC LINK ASSESSMENT 
T O Lindsay and Ervin J Nalos In NASA Johnson Space 
Center Workshop on Microwave Power Transmission and 
Reception 1980 p 110-114 

Avail NTIS HC A99/MF A01 CSCL 10A 

Fiber optic technology was selected in the SPS baseline 
design to transmit a stable phase reference throughout the 
microwave array Over a hundred thousand microwave modules 
are electronically steered by the phase reference signal to form 
the power beam at the ground receiving station The initially 
selected IF distribution frequency of the phase reference signal 
was set at 980 MHz or a submultiple of it Fiber optics offers 
some significant advantages in view of the SPS application Optical 
transmission is highly immume to EMI/RFI. which is expected 
to be severe when considering the low distribution power In 
addition, there will be savings in both mass, physical size, and 
potentially in cost T M 

N82-125S1*|JI Rockwell International Corp. Pittsburgh. Pa 
IONOSPHERIC EFFECTS IN ACTIVE RETRODIRECTIVE 
ARRAY AND MITIGATING SYSTEM DESIGN 

A K Nandi and C Y Tomita In NASA Johnson Space Center 
Workshop on Microwave Power Transmission and Reception 
1980 p 115-125 refs 
Avail NTIS HC A99/MF A01 CSCL 10A 

The operation of an active retrodirective array (ARA) in an 
ionospheric environment (that is either stationary or slowly-varying) 
was examined The restrictions imposed on the pilot-signal 
structure as a result of such operation are analyzed A 3-tone 
pilot beam system is defined which first estimates the total 
electron content along paths of interest and then utilizes this 
information to aid the phase conjugator so that correct beam 
pointing can be achieved T M 
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N82-12552*# Boeing Aerospace Co . Seanle. Wash 

HIGH EFFICIENCY BPS KLYSTRON DESIGN 

En/in J Nalos In NASA Johnson Space Center Workshop on 

Microwave Power Transmission and Reception 1980 p 127-136 

Avail NTIS HC A99/MF A01 CSCL lOA 

The most likely compact configuration to realize both high 
efficiency and high gain is a 5-6 cavity design focused by an 
electromagnet An outline of a potential klystron configuration is 
given The selected power output of 70 kW CW resulted from 
a maximum assumed operating voltage of 40 kV The basic 
klystron efficiency cannot be expected to exceed 70-75% without 
collector depression Although impressive gains were achieved 
in raising the basic efficiency from 50% to 70% or so with a 
multi-stage collector, the estimated efficiency improvement due 
to 5-stage collector at the 75% level is only about 8% resulting 
in an overall efficiency of about 83% T M 

N82-12553*# National Aeronautics and Space Administration 
Lewis Research Center, Cleveland, Ohio 

ANALYTIC INVESTIGATION OF EFFICIENCY AND PERFOR- 
MANCE UMITS IN KLYSTRON AMPLIFIERS USING 
MULTIDIMENSIONAL COMPUTER PROGRAMS; MULTI- 
STAGE DEPRESSED COLLECTORS; AND THERMIONIC 
CATHODE UFE STUDIES 

H G Kosmahl In NASA Johnson Space Center Workshop 
on Microwave Power Transmission and Reception 1980 p 
139-146 refs 

Avail NTIS HC A99/MF A01 CSCL 10A 

Due to complexity of the prooram which used a hydrodynamic, 
axially and radially detormable disk-ring model and the resulting 
long computing time only the output gap was investigated Results 
from independent studies were used to initiate the starting 
conditions for the electrons and the RF voltage using our program 
Although this method of computation is less exact than processing 
the entire klystron interaction in 3-Dimensions it is shown that, 
for a confined flow focused throughout the penultimate cavity, 
radial velocities remain very small and the beam is highly laminar 
It IS concluded that possible errors resulting from treating only 
the output cavity in 3-0 would remain small T M 

N82-12554*|^ Raytheon Co, Waltham, Mass New Products 
Center 

THE ADAPTING OF THE CROSSEO-FIELO DIRECTIONAL 
AMPLIFIER TO THE REQUIREMENTS OF THE SPS Progress 
Report 

William C Brown In NASA Johnson Space Center Workshop 
on Microwave Power Transmission and Reception 1980 p 
147-155 refs 

Avail NTIS HC A99/MF AOl CSCL 10A 

Progress in adapting the crossed-field directional amplifier 
to the SPS IS reviewed Special emphasis is given to (1) recent 
developments m controlling the phase and amplitude of the 
microwave power output, (2) a received architecture for its 
placement in the subarray, and (3) recent developments in the 
critical pivotal areas of noise, potential cathode life, and 
efficiency Author 

N82-125S5*/^‘ Boeing Aerospace Co, Seattle, Wash 
SPS ANTENNA ELEMENT EVALUATION 
C D Lunden, W W Lund, and Ervin J Nalos In NASA Johnson 
Space Center Workshop on Microwave Power Transmission and 
Reception 1980 158-165 

Avail NTIS HC A99/MF AOl CSCL 10A 

The SPS transmitting array requires an architecture which 
will provide a low weight, high efficiency and high structural 
rigidity Waveguide slot arrays constitute the most desirable option 
Consequently, such an array was chosen for the SPS Waveguide 
slot arrays offer high efficiency, uniform illimination, and are 
fairly lightweight Bandwidths of such arrays are narrow, typically 
1/2-2% Although this does not directly impact the SPS. which 
transmits power at a single frequency of 2 45 GHz, the narrow 
bandwidth does constrain the thermal and mechanical tolerances 
of the antenna The purpose of this program is to better define 
the electronic aspects of an SPS specific waveguide slot array 
The specific aims of the program are as follows ID To build a 
full-scale half-module. 10 stick, array, the design parameters for 
which are to be determined analytical considerations tempered 
by experimental data on a single slotted radiating stick. (2) To 
experimentally evaluate the completed array with respect to 
antenna pattern, impedance and return loss, and (3) To measure 


swept transmission amplitude and phase to provide a data base 
for design of a receiving antenna L F M 

N82-12556*/jl Rockwell International Corp , Pittsburgh. Pa 
THE RESONANT CAVITY RADIATOR <RCRI 
K G Schroeder, R L Carlise, and C Y Tomita In NASA 
Johnson Space Center Workshop on Microwave Power 
Transmission and Reception 1980 p 167-177 

Avail NTIS HC A99/MF AOl CSCL 10A 

The fundamental theory of MW antenna operation and basic 
ar;ay technology development status was used in the design of 
the 1-km diameter 5-Gw SPS microwave antenna However, 
the aperture size and the high efficiency requirements make the 
MW antenna extremely complex Studies show that the slotted 
waveguide array is one of the most efficient radiators for the 
antenna Subsequent analyses show that the temperature interface 
between waveguides and dc-RF conversion tubes can cause severe 
thermal design problems on the array An alternate design, the 
Resonant Cavity Radiator, is described here L F M 

HS2-^255^*§ Boeing Aerospace Co. Seattle. Wash 
EVALUATION OF THICK WALL WAVE GUIDE ELEMENT 

Ervin J Nalos In NASA Johnson Space Center Workshop on 
Microwave Power Transmission and Reception 1980 p 180-187 
Avail NTIS HC A99/MF 'A0 i CSCL 10A 

The SPS transmitting array requires an archetecture which will 
provide a low weight, high efficiency and high structural rigidity 
As noted above, waveguide slot arrays constitute the most 
desirable option Consequently, such an array has been chosen 
for the SPS Waveguide slot arrays offer high efficiency, uniform 
illumination, are are fairly lighweight Bandwidths of such arrays 
are narrow, typically 1/2-2% Although this does not directly 
impact the SPS. which transmits power at a single frequency of 
2 45 GHz. the narrow bandwidth does constrain the thermal 
and mechanical tolerances of the antenna The purpose of this 
program is to better define the electronic aspects of an SPS 
specific waveguide slot array The specific aims of the program 
are as follows (1) To build a full-scale half-module. 10 stick, 
array, the design parameters for which are to be determined by 
analytical considerations tempered by experimental data on a 
single slotted radiating stick, (2) To experimentally evaluate the 
completed array with respect to antenna pattern, impedance and 
return loss, and (3) To measure swept transmission amplitude 
and phase to provide a data base for design of a receiving 
antenna L F M 

N82-12558*|^ Raytheon Co , Waltham. Mass New Products 
Center 

METHOD FOR PRECISION FORMING OF LOW-COST, 
THIN-WALLED SLOTTED WAVEGUIDE ARRAYS FOR THE 
SPS 

William C Brown In NASA Johnson Space Center Workshop 
on Microwave Power Transmission and Reception 1980 
p 188-190 

Avail NTIS HC A99/MF AOl CSCL lOA 

A method for the precision-forming of thin-walled, slotted- 
waveguide arrays was devised Models were constructed with 
temporary tools and evaluated The application of the method 
to the SPS requirements is discussed Author 

NB2-125S9*j^ Georgia Inst of Tech , Atlanta Engineering 
Experiment Station 

CONSIDERATIONS FOR HIGH ACCURACY RADIATION 
EFFICIENCY MEASUREMENTS FOR THE SOLAR POWER 
SATELUTE (SPS) SUBARRAYS 

D J Kozakoff. J M Schuchardt, and C E ^Ryan In NASA 
Johnson Space Center Workshop on Microwave Power 
Transmission and Reception 1980 p 191-200 refs 

(Contract NAS8-33605) 

Avail. NTIS HC A99/MF AOl CSCL 10A 

The relatively large apertures to be used in SPS. small 
half-power beamwidths. and the desire to accurately quantify 
antenna performance dictate the requirement for specialized 
measurements techniques Objectives include the following 

(1) For 10-meter square subarray panels, quantify considera- 
tions for measunng power in the transmit beam and radiation 
efficiency to -F or - 1 percent (-J- or - 0 04 dB) accuracy 

(2) Evaluate measurement performance potential of far-held 
elevated and ground reflection ranges and near-held techniques 


I 
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(3) Identify the state-of-the-art of critical components and/or 
unique facilities required (4) Perform relative cost, complexity 
and performance tradeoffs for techniques capable of achieving 
accuracy objectives the precision required by the techniques 
discussed below are not obtained by current methods which are 
capable of -f or - 10 percent (- 1 - or - dB) performance In 
virtually every area associated with these planned measure- 
ments, advances in state-of-the-art are required L F M 

N82-12560*jjl Raytheon Co. Waltham, Mass New Products 
Center 

THE HISTORY OF THE DEVELOPMENT OF THE REC- 
TENNA 

William C Brown In NASA Johnson Space Center Workshop 
on Microwave Power Transmission and Reception 1980 
p 203-212 refs 

Avail NTIS HC A99/MF A01 CSCL 10A 

The history of the development of the rectenna is first reviewed 
through its early conceptual and developmental phases in which 
the Air Force and Raytheon Company were primarily involved 
The intermediate period of development which involved NASA. 
Jet Propulsion Laboratory, and Ravtheon is then reviewed Some 
selective aspects or tne current SPS rectenna development are 
examined Author 

N82-12561*jjl Boeing Aerospace Co. Seattle. Wash 

RECTENNA SYSTEM DESIGN 

G R Woodcock and R W Andryezyk (GEI In NASA Johnson 
Space Center Workshop on Microwave Power Transmission and 
Reception 1980 p 213-222 

Avail NTIS HC A99/MF A01 CSCL 10A 

Various rectenna system options are discussed Among these 
are the half-wave dipole, modified half-wave dipole, yagi. half-wave 
dipole stripline. air dielectric transmission line feed, full wavelength 
dipole stripline. parabolic horn, and parabolic trough L F M 

N82-12662*jjl Rensselaer Polytechnic Inst. Troy. N Y 
RECTENNA SESSION: MICRO ASPECTS 
Ronald J Gutmann In NASA Johnson Space Center Workshop 
on Microwave Power Transmission and Reception 1980 
p 223-231 refs 

Avail NTIS HC A99/MF A01 CSCL 10A 

Two micro aspects of rectenna design are discussed 
evaluation of the degradation in net rectenna RF to DC conversion 
efficiency due to power density vanations across the rectenna 
(power combining analysis) and design of Yagi-Uda receiving 
elements to reduce rectenna cost by decreasing the number of 
conversion circuits (directional receiving elements) The first of 
these involves resolvinga fundamental question of efficiency 
potential with a rectenna. while the second involves a design 
modification with a large potential cost saving L F M 

N82-12663*|jl Novar Electronics Corp . Barberton. Ohio 

A THEORETICAL STUDY OF MICROWAVE BEAM ABSORP- 
TION BY A RECTENNA 

James H Ott, James S Rice, and Donald C Thorn In NASA 
Johnson Space Center Workshop on Microwave Power 
Transmission and Reception 1981 p 234-240 refs 

Avail NTIS HC A99/MF A01 CSCL 10A 

The results of a theoretical study of microwave beam 
absorption by a Rectenna are given Total absorption of the 
power bearn is shown to be theoretically possible Several 
improvements in the Rectenna design are indicated as a result 
of analytic modeling The nature of Rectenna scattering and 
atmospheric effects are discussed Author 

N82-12564*jj( Jet Propulsion Lab . California Inst of Tech . 
Pasadena 

RECTENNA ARRAY MEASUREMENT RESULTS ■ 

Richard M Dickinson In NASA Johnson Space Center Workshop 
on Microwave Power Transmission and Reception 1980 
p 244-250 refs 

Avail NTIS HC A99/MF A01 CSCL 10A 

The measured performance characteristics of a rectenna array 
are reviewed and compared to the perfformance of a single 
element It is shown that the performance may be extrapolated 
from the individual element to that of the collection of elements 
Techniques for current and voltage combining were demonstrated. 
The array performance as a function of various operating 


parameters is characterized and techniques for overvoltage 
protection and automatic fault clearing in the array demonstrated 
A method for detecting failed elements also exists Instrumentation 
for deriving performance effectiveness is described Measured 
harmonic radiation patterns and fundamental frequency scattered 
patterns for a low level illumination rectenna array are pre- 
sented Author 

N82-12565*# National Aeronautics and Space Administration 
Lyndon B Johnson Space Center. Houston. Tex 
SESSION ON SOLID STATE: INTRODUCTION 
In Its Workshop on Microwave Power Transmission and Reception 
198D p 253-257 

Avail NTIS HC A99/MF A01 CSCL IDA 

The possibilities of using solid state devices as part of the 
Satellite Solar Power System are discussed Solid state advantages 
and disadvantages are presented along with two potential concepts 
for use of solid state in the system design L F M 

N82-12666*|)l Boeing Aerospace Co . Seattle. Wash 

MODIFIED REFERENCE SPS WITH SOUD STATE TRANS- 
MITTING ANTENNA 

G R Woodcock and B R Sperber In NASA Johnson Space 
Center Workshop on Microwave Power Transmission and 
Reception 1980 p 258-267 

Avail NTIS HC A99/MF A01 CSCL IDA 

The motivations for considering solid state microwave power 
amplifiers for the solar power satellite transmitting antenna are 
the possibilities of greatly increased system reliability due to 
elimination of electron tube cathodes, a lower mass per unit 
power and transmitting array area due to the high power densities 
obtainable in semiconductors, and. probably, cost savings due 
to development of small hardware items that can be handled 
by individuals instead of organizations In order to provide a fair 
assessment where we stand today with regard to solid state 
SPS technology, the design described here is close to that of 
the NASA/DOE reference and is implemented using today's solid 
state technology with only a small 'push' The small push is 
raising the efficiency of DC-RF conversion from the 68 obtained 
by RCA in 1975 to somewhat over 8 of the solid state SPS 
This IS generally considered feasible by semiconductor industry 
representatives Other solid state SPS configurations can yield 
somewhat better performance However, these generally do not 
provide as fair a vehicle for comparison with the reference and 
usually also incorporate somewhat more advanced technologies 

LFM 

N82-12667*jfl Boeing Aerospace Co . Seattle. Wash 
SPS SOUD STATE ANTENNA POWER COMBINER 
G W Fitzsimmons In NASA Johnson Space Center Workshop 
on Microwave Power Transmission and Reception 1980 
p 268-277 

Avail NTIS HC A99/MF ADI CSCL IDA 

Solid state dc-rf converters offer potential improvements in 
reliability, mass and low voltage operation, provided that 
anticipated efficiencies in excess of 80 percent can be realized 
Field effect transistors offer the greatest potential in the SPS 
frequency band at 2 45 GHz To implement this approach it is 
essential that means be found to sum the power of many relatively 
low power solid state sources in a low-loss manner, and that 
means be provided to properly control the phase of the outputs 
of the large number of solid state sources required To avoid 
the power combining losses associated with circuit hybrids it 
was proposed that the power from multiple solid state amplifiers 
be combined by direct coupling of each amplifier's output to 
the radiating antenna structure The selected power-combining 
antenna consists of a unique printed (metalized) microstrip circuit 
on a ceramic type dielectric substrate which is backed by a 
shallow lightweight aluminum cavity which sums the power of 
four microwave sources The antenna behaves like two one-half 
wavelength slot-line antennas coupled together via their common 
cavity structure LFM 

N82-12568*|jl Rockwell International Corp . Pittsburgh, Pa 

SOUD-STATE RETRODIRECTIVE PHASED ARRAY CON- 
CEPTS FOR MICROWAVE POWER TRANSMISSION FROM 
SOLAR POWER SATELUTE 

K G Schroeder and I K Petroff In NASA Johnson Space 
Center Workshop on Microwave Power Transmission and 
Reception 1980 p 279-298 ref 
Avail NTIS HC A99/MF A01 CSCL IDA 
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Two prototype solid-state phased array systems concepts 
for potential use in the Solar Power Satellite are descnbed In 
both concepts, the beam is centered on the rectenna by means 
of phase conjugation of a pilot signal emanating from the ground 
Also discussed is on-going solid-state amplifier development 

LFM 

N82-13157j^ National Telecommunications and Information 
Administration Boulder Colo Inst for Telecommunication 
Sciences 

EFFECTS OF THE SATELLITE POWER SYSTEM ON LOW 
EARTH ORBIT AND GEOSYNCHRONOUS SATELLITES 

W B Grant. E L Morrison, and J R Juroshek Jun 198f 
86 p refs 

(Contracts DE-AI06-79RL-10077 DE-AIOl -80ER- 1 0160) 
(PB81-232019 NTIA/Rept-81/75) Avail NTIS 

HC A05/MF A01 CSCL 22A 

The large amount of power contained in the main beam 
and principal sidelobes of the proposed Solar Power System 
(SPS). now under study by DOE and NASA, potentially presents 
an EMC problem for other satellite systems This report examines 
selected geosynchronous orbit (GEO) satellites in adjacent slots 
to an SPS. GEO satellites on a chord passing an Earth horizon, 
and low-earth-orbit (LEO) satellites which may pass throught 
the SPS power beam Potential functional and operational impacts 
to on-board systems are analyzed Mitigation techniques for SPS 
effects are examined and recommendations summarized to allow 
satellites to operate satisfactorily in an SPS environment GRA 

N82-13617jfl Brookhaven National Lab.. Upton. N. Y 
CRYOGENIC TESTING OF 100-M SUPERCONDUCTING 
POWER TRANSMISSION TEST FACILITY 

R. J. Gibbs. J E Jensen, and R A Thomas 1981 8 p refs 
Presented at 1981 Cryogenic Engr Conf. San Diego. 10. Aug 
1981 

(Contract DE-AC02-76CH-00016) 

(OE8 1-028331: BNL-29900: CONF-81083S-2) Avail: NTIS 
HC A02/MF A01 

The system was designed to cool the test facility for 
transmission cables The system was modified to incorporate a 
fourth turbine placed remotely from the refngerator at the far 
end of the load In this configuration the load, consisting of the 
superconducting cables and their containment vessel, becomes 
a long counterflow heat exchanger with internal heat generation 
The results of these tests are presented with discussion of the 
operation, equipment performance, and possible areas for 
improvement. T.M 


N82-14202*j^ ' National Aeronautics and Space Administration 
Langley Research Center. Hampton. Va 

COMPARATIVE ANALYSES OF SPACE-TO-SPACE CEN- 
TRAL POWER STATIONS 

Paul F Holloway and L Bernard Garrett Dec 1981 49 p 

refs 

(NASA-TP-1955. L-14766) Avail NTIS HC A03/MF A01 
CSCL 228 

The technological and economical impact of a large central 
power station in Earth orbit on the performance and cost of 
future spacecraft and their orbital transfer systems are examined 
It IS shown that beaming power to remote users cannot be 
cost effective if the central power station uses the same power 
generation system that is readily available for provision of onboard 
power and microwave transmission and reception of power 
through space for use in space is not cost competitive with 
onboard power or propulsion systems Laser and receivers are 
required to make central power stations feasible Remote power 
transmission for propulsion of orbital transfer vehicles promises 
major cost benefits Direct nuclear pumped or solar pumped 
laser power station concepts are attractive with laser thermal 
and laser electric propulsion systems These power stations are 
also competitive, on a mass and cost basis, with a photovoltaic 
power station E A K 

N82-14484j^ Los Alamos Scientific Lab . N Mex 

COOL-DOWN FLOW-RATE UNITS IMPOSED BY THERMAL 
STRESSES IN LNG PIPELINES 

J K Novak. F J Edeskuty. and J R Bartlit 1981 8 p refs 
Presented at the Cryogenic Eng Conf. San Diego. Calif. 
10-14 Aug 1981 
(Contract W-7405-eng-36) 


(DE81-028731. LA-UR-81-2365. CO NF-8 1 0835-4) Avail 
NTIS HC A02/MF A01 

Warm cryogenic pipelines are usually cooled to operating 
temperature by a small, steady flow of the liquid cryogen If 
this flow rate is too high or too low. undesirable stresses will 
be produced Low flow-rate limits based on avoidance of stratified 
two-phase flow were calculated for pipelines cooled with liquid 
hydrogen or nitrogen High flow-rate limits for stainless steel 
and aluminum pipelines cooled by liquid hydrogen or nitrogen 
were determined by calculating thermal stress in thick components 
vs flow rate and then selecting some reasonable stress limits 
The present work extends these calculations to pipelines made 
of AISI 304 stainless steel. 6061 aluminum, or ASTM A420 
9% nickel steel cooled by liquid methane or a typical natural 
gas Results indicate that aluminum and 9% nickel steel 
comjjonents can tolerate very high cool-down flow rates, based 
on not exceeding the material yield strength DOE 

N82-14638jjl Texas Technological Univ . Lubbock Plasma 
and Switching Lab 

PULSED POWER RESEARCH COLLOQUIUM Annual 
Report 

M Kristiansen. A H Guenther (Kirtland AFB. Albuquerque. N M ). 
John Ungvarsky (AFWL. Kirtland AFB. Albuquerque. N M ). F C 
Brockhurst (Air Force Inst of Technology. Wright-Patterson. AFB. 
Ohio). R D Franklin (AFWAL). A K Hyder (AFOSR). and R L 
Gullickson (Defense Nuclear Agency) 9 Jul 1981 10 p refs 

(Grant AF-AFOSR-3675-78. AF Proj 2301) 

(AD-A105770. AFOSR-B1-0686TR) Avail NTIS 

HC A02/MF A01 CSCL 10/2 

A Pulsed Power Lecture Series is being conducted by Texas 
Tech University for the U S Air Force Modular instructional 
material for use in this lecture series is being developed Each 
module is a self consistent discussion of some aspect of pulsed 
power technology The contents range from the very basic (e g 
basic EM field theory) to advanced, modern topics, such as 
magnetic switching The lectures are delivered every two weeks 
at the Air Force Institute of Technology and the Air Force Weapons 
Laboratory The speakers then provide a written text of their 
lecture, which is edited and published in modular form by 
Texas Tech University It is planned to reissue these modules in 
report or book form at a later date A total of about 50 modules 
are planned Some 30 lecturers have been presented, to date, 
and about 12 modules have been issued Author (GRA) 

N82-1S134|fl Technische Hochschule. Aachen (West Germany) 
Inst, fuer Kunststoffverabeitung in Industrie und Handwerk. 
SELECTION AND TESTING OF SUITABLE COATING 
SYSTEMS FOR STEEL PIPES USED FOR LONG DISTANCE 
HEAT TRANSFER Final Report. May 1980 
Ernst Braches Bonn Bundesministerium fuer Forschung und 
Technologie Aug 1981 85 p refs In GERMAN. ENGLISH 

summary Sponsored by Bundesministenum fuer Forschung und 
Technologie 

(BMFT-FB-T-81-138: ISSN-0340-7608) Avail NTIS 

HC A05/MF A01 

Anticorrosion properties of buried, plastics-coated steel pipes 
for long-distance heat supply lines, with regard to the possible 
application limits are considered Quantitative measuring methods 
were used to determine the influence of various media, 
temperatures, and temperature changes on the protective effect 
of the composites systems Electrochemical measunng methods 
(impedance and potential measurement), bond strength measure- 
ments and optical tests were employed It was possible to achieve 
a very good differentiation between the level of protection offered 
by the individual coating systems and show how they were 
affected by the various kinds of stress applied The electrochemical 
measunng methods, in particular, were outstandingly suitable 
for a quasi-nondestructnre evaluation of a composite system 
subjected to various stresses It was also possible to show that 
the PU costing system did not lose any of its protective properties 
in any of the tests J M S 

N82-16338jjl Brookhaven National Lab. Upton. N. Y. 
IMPROVED TECHNIQUE TO MEASURE ELECTRONICAUY 
AC LOSSES IN SUPERCONDUCTING CABLES 

F. Schauer and M Meth 1981 8 p refs Presented at the 

Cryogenic Eng Conf. San Diego. Calif. 10-14 Aug 1981 
(Contract DE-AC02-76CH-00016) 

(DES1-029323. BNL-29932. CONF-8 10835- IS) Avail. NTIS 
HC A02/MF A01 
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An improved electronic method for measunng ac losses in 
superconducting cables of lengths from 1 m to 1 0m was developed 
This method compensates for phase shifts in the measuring circuit 
elements and for imbalance of the difference amplifier due to 
changes in the common mode voltage This measunng method 
IS being further improved and adapted to the loss measurements 
of a 138V. 4 kA. 100 m long superconducting cable under 
construction OOE 
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ENERGY STORAGE 

Includes flywheels, heat storage, underground air storage, 
compressed air, storage battenes, and electnc hybnd vehicles 


A82-10018 Thermal storage in salt-hydrates. M. Telkes 

(AEC Rwearch Institute, Killeen, TX)^ In Solar materials science. 

New York, Academic Press, 1980, p. 377-404. 

68 refs. 

Water itself has a rather high entropy of fusion per unit weight, 
and when combined with anhydrous salt of high entropy of fusion, a 
salt hydrate of conveniently lower melting point may result, usually 
with the combined high entropies of fusion of the components. 
Aspects of melting and recrystallization are discussed. Several 
methods have been developed to prevent the settling of residual 
solids in partly incongruently melting salt-hydrates, with the result 
that the conditions can become completely reversible. The properties 
of salt-hydrates are listed in a table. Attention is given to 
supercooling, nucleation or crystal seeding, the rate of crystal 
growth, the rate of heat removal, the calculation of the heat of 
fusion from heats of solution, the calculation of the heat of fusion 
from entropies of fusion, calorimetric measurements and data, and 
the properties of selected salt-hydrates. G.R. 

A82-10019 Thermodynamic basis for selecting heat 

storage materials. M. Telkes (AEC Research Institute, Killeen, TX). 
In Solar materials science. New York, Academic 

Press, 1980, p. 405-437. 25 refs. 

The search for materials with high heat of fusion values can be 
based on theoretical considerations regarding the heat of fusion and 
Its correlation with other known physical properties. Attention is 
given to investigations conducted by Kubaschewski (1949, 1959, 
1967), Blanc (1958, 1959), and Ubbelohde (1950, 1957, 1965). It is 
found that Kubaschewski's rule can be applied to calculate the heat 
of fusion of inorganic compounds, by using definite values for the 
entropy of fusion per gram atom. It is pointed out that most of the 
theoretical work of the past has been hampered by lack of data on 
the heats of fusion of elements. Using recently published results a 
nearly complete table has been prepared, listing melting points, 
transition points, heats of fusion and transition, and entropies of 
fusion and transition. G.R. 

A82-11707 * tf Development status of a regenerative fuel cell 
system for orbital operation. A. C. Erickson (General Electric Co , 
Wilmington, MA) and H. McBryar (NASA. Johnson Space Center, 
Houston, TX). In' Intersociety Energy Conversion Engineering 
(inference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. 
Volume 1. New York, American Society of 

Mechanical Engineers, 1981, p. 67-73. 6 refs Contract No, NAS9- 
15831. 

Mission studies conducted by NASA for future long-term orbital 
operations have indicated the need for substantial increases in the 
power level of low-earth orbital energy storage facilities by the 
mid-to-late 1980's, A description is presented of the results of a 
comprehensive study for a state-of-the-art assessment of solid 
polymer electrolyte electrochemical cell technology Questions relat- 
ed to the weight optimization of the dedicated system arc investigat- 
ed, and attention is given to the analysis of a system having reversible 
modules capable of operating in either the electrolysis or fuel cell 
mode. It was found that performance improvements and weight 
reduction can be realized by advancing the state of the art of solid 
polymer electrolyte cell technology. G.R. 

A82-11714 § Effect of depth of discharge on cycle life of 
near-term batteries. H N. Seiger. In Intersociety Energy Conversion 
Engineering Conference, 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings. Volume 1. New York, American 

Society of Mechanical Engineers, 1981, p 102-110. 35 refs. Research 
sponsored by the U S. Department of Energy. 


An investigation is conducted regarding the functional relation- 
ship between cycle life and depth of discharge (DOD) for lead-acid, 
nickel-iron, and nickel-zinc batteries. Also considered are the mam 
factors affecting the degree to which cycle life is affected by DOD. 
The failure modes which affect the cycle life of the three systems are 
listed in a table. A semilogarithmic relationship between cycle life 
and DOD will be maintained for several years. Maximum energy is 
found to be related to battery voltage, DOD, and cycle life. G.R. 

A82-11722 t( Techniques and appiications of puised power 
technology. M. F. Rose (U.S. Navy, Naval Surface Weapons Center, 
Dahlgren, VA). In: Intersociety Energy Conversion Engineering 
Conference, 16th, Atlanta, GA, August 9-14, 1981, Proceedings. 

Volume 1. New York, American Society of 

Mechanical Engineers, 1981, p. 146-154. 18 refs. Navy-supported 
research. 

For the purpose of pulse power, energy is usually stored, at a 
slow rate, in some suitable media and subsequently released on 
demand at whatever rate is suitable. The time scales for delivery 
range from milliseconds to nanoseconds. The most demanding 
technical applications for this technology are in inertial confinement 
fusion and in military oriented programs. A description of the basic 
storage mechanisms is provided, taking into account the electrostatic 
storage of energy, magnetic/inductive storage, inertial energy storage, 
and chemical storage. A comparison of large storage systems is 
conducted, and aspects of load characterization are discussed. 
Attention is given to advanced applications and advanced require- 
ments G.R. 

A82-11735 a The nickel-hydrogen battery system - An 

historical overview. L. Miller (Eagle-Picher Industries, Joplin, MO). 
In Intersociety Energy Conversion Engineering Conference, 16th, 
Atlanta, GA, August 9-14, 1981, Proceedings Volume 1. 

New York, American Society of Mechanical Engineers, 
1981, p. 220-223. 

Around 1971, difficulties experienced in connection with the 
development of a regenerative or rechargeable hydrogen oxygen fuel 
cell for replacement of the nickel-cadmium system on Intelsat 
communication satellites resulted in the consideration of two related, 
alternative systems, including the oxygen-cadmium couple and the 
hydrogen-nickel couple. The oxygen-cadmium couple was soon 
eliminated for technical reasons. On the other hand, immediate 
achievement of success with the hydrogen-nickel couple resulted in 
Its subsequent rapid development. A chronological review is provided 
of the major events leading up to the current system status of the 
nickel-hydrogen battery. G.R. 

A82-11737 H Ampere-hour integrator battery charge con- 

troiler. G M Lehto and R M Martinelli (Hughes Aircraft Co . Space 
and Communications Group, El Segundo, CA) In Intersociety 
Energy Conversion Engineering Conference, 16th, Atlanta, GA, 
August 9-14, 1981, Proceedings. Volume 1 New 

York, American Society of Mechanical Engineers, 1981, p. 232-234 

In a spacecraft environment proper battery management is 
essential to ensure long battery life A primary cause of reduced 
battery life is the improper rate and duration of battery charge The 
Ampere-hour Integrator Battery Charge Controller presents a method 
of autonomous charge management which offers significant advances 
in the control of rharqe return to the battery (Author) 

A82-11774 * H NASA preprototype redox storage system for 
a photovoltaic stand-alone application. N. H Hagedorn (NASA, 
Lewis Research Center, Cleveland, OH) In Intersociety Energy 
Conversion Engineering Conference, 16th, Atlanta, GA, August 9-14, 
1981, Proceedings. Volume 1 New York, Ameri- 

can Society of Mechanical Engineers, 1981, p. 805-811 

A 1-kW preprototype redox storage system that has undergone 
characterization tests and been operated as the storage device for a 
5-kW (peak) photovoltaic array is described and performance data 
are presented. Loss mechanisms are discussed, and simple design 
changes leading to appreciable increases in efficiency are suggested 
The effects on system performance of nonequilibrium between the 
predominant species of complexed chromic ion in the negative 
electrode reactant solution are summarized. It is noted that with the 
aid of the prototype system, control concepts have been shown to be 
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valid and trouble free and some insight has been gained into 
interactions at the mutual interfaces of the redox system, the 
photovoltaic array, the load, and the control devices C R 

A82-11779 § Method of determining the creep characteris- 

tics of composite materials. S. J. Calabrese and P Smith (Rensselaer 
Polytechnic Institute, Troy, NY). In Intersociety Energy Conversion 
Engineering Conference, 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings Volume 1 New York, American 

Society of Mechanical Engineers, 1981, p 871-874 5 refs Research 
supported by the U S. Department of Energy 

• This paper presents the test method used to establish the creep 
characteristics of composite materials which were selected for use in 
a flywheel energy storage system under contract to the Department 
of Energy. The test specimen, rig and environmental chamber were 
designed to obtain data under air and vacuum conditions. A 
capacitance measuring system was used to monitor displacement over 
a long period of time Results of preliminary testing and a discussion 
of future work will be presented (Author) 

A82-11782 H Design considerations for a 1500 M head 

300-600 MW double stage reversible pump/turbine with regulation. 
S A Chacour, J R Degnan, and R. K Fisher, Jr In Intersociety 
Energy Conversion Engineering Conference, 16th, Atlanta, GA, 
August 9-14, 1981, Proceedings Volume 1. New 

York, American Society of Mechanical Engineers, 1981, p 
1014-1020. 6 refs 

It IS noted that much attention has recently been given to the 
development of high-head pumped storage schemes The special 
design considerations required to develop the turbine machinery tor 
this new category of service are presented Also included is a 
discussion of the advanced computer-aided design and analytical 
tools now available to optimize the prototype equipment Special 
manufacturing considerations and model testing philosophy are 
introduced It is noted that an optimized final machine design results 
from computer-aided mechanical design, detailed structural analysis, 
and a prediction of fatigue life. C R 

A82-11846 H Aquifer thermal energy storage - A feasibility 
study for large scale demonstration. W V Skinner and D J Supkow 
(Dames and Moore, Cranford, NJ) In Intersociety Energy Conver- 
sion Engineering Conference, 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings. Volume 3 New York, American 

Society of Mechanical Engineers, 1981, p 2161-2166 

Engineering procedures necessary for aquifer thermal energy 
storage (ATES), based on studies of the Magothy Aquifer on Long 
Island, NY, are presented, with chilled winter water pumped into the 
aquifer and reclaimed in summer months for air conditioning The 
choice of aquifer involves necessary volume, flow rate, efficiency of 
thermal recovery, and avoidance of conflict with other users, 
utilization depends on choice of appropriate piping, heat exchangers, 
and well construction to prevent degradation of the aquifer The 
methods employed to probe the Magothy for suitability are 
described, including drilling an asymmetric well cluster for observa- 
tion, and 48 hr pumping and 8 hr recovery. Transmissivity was found 
to vary from 8,000 to 29,000 sq ft/day. A doublet well was then 
drilled and water withdrawn, chilled, and returned Later withdrawal 
indicated a 46% thermal recovery, with computer models projecting 
80% with additional cycling The study verified the feasibility of 
ATES, which can be expanded with additional demand M.S K. 

A82-11847 H Planning an underground pumped hydro proj- 

ect for the Commonwealth Edison Company. H H Chen (Harza 
Engineering Co, Chicago, IL) and I A Berman (Commonwealth 
Edison Co., Chicago, IL) In- Intersociety Energy Conversion 
Engineering Conference, 16th, Atlanta, GA, August 9-14, 1981, 
Proceedings Volume 3. New York, American 

Society of Mechanical Engineers, 1981, p 2167-2171. 

The conceptual protect design for a one-drop 3 GW underground 
pumped hydro energy storage in Illinois is presented A one-drop two 
stage design was chosen over a one-drop one stage and one and two 
stage two-drop designs for reasons of cost and flexibility Water is to 
be pumped into a bisected upper reservoir set in preCambrian 
granite, which is sufficiently impermeable to water, the 10 4 million 
cu m reservoir can then be used as a load leveler as it drains through a 


pump/turbine into a 9 5 million cu m lower reservoir Initial studies 
indicate that pumped hydro storage exceeds the efficiencies of both 
oil and peaking plant generation Due to a decrease in the profected 
rate of increase of electrical demand, the project has been deferred, 
allowing time for work on ultrahigh-head pump turbines M S K 

A82-13082 * Control of new energy sources in an electric 

utility system. H. Kirkham (California Institute of Technology, Jet 
Propulsion Laboratory, Pasadena, CA). (n Joint Automatic Control 
Conference, Charlottesville, VA, June 17-19, 1981, Proceedings. 
Volume 1 New York, American Institute of 

Chemical Engineers, 1981. 4 p. (WA-3B) Research sponsored by the 

U. S. Department of Energy and NASA 

The addition of generators based on renewable resources to the 
electric power system brings new problems of control and communi- 
cation if the generators are to be controlled as an integrated part of 
the power system. Since many of these generators are small, it will 
require a large number of them, connected to the distribution 
system, to represent an appreciable fraction of the total generation. 
This situation contrasts with present day generation control which 
typically involves only the control of a small number of large 
generators. This paper examines the system requirements for 
integrated control, and proposes a control arrangement in which the 
incremental cost of power is an important parameter (Author) 

A82-13325 The new batteries. J. Hopkinson. Joor- 

nal, vol. 6. Oct. 1981, p 7-13. 

The state of advanced battery concept development is reviewed, 
noting advantages of battery use such as modular design, short lead 
time from order to installation, and widely varying load operation 
Compact design, quietness, pollution free operation, and low 
maintenance are also favorable, utility uses are foreseen as load 
leveling for base load capacity, the opportunity for a spinning 
reserve, and VAR control. Research programs for ZnCI, ZnBr, and 
the beta battery are reviewed, and the use of Pb-acid batteries is 
noted to be reaching an end because of lead supply problems, 
jxjllution, and price fluctuations. A 50 kWh ZnCI battery has been 
built that has lasted through 2 cycles, and a 80kW ZnBr battery has 
recently tested successfully to prove the feasibility of scale-up. 
Functioning chemicals in the beta battery require over 300 C 
temperatures to work, beta aluminum, a ceramic, is used as an 
electrolyte and separator. Seals to contain the reactive chemicals 
within the battery and compartmentalize the electrolytes are a focus 
of continuing research. M.S.K 

A82-14513 t Optimum reinforcement shapes and paths for 

rotating composite shells (Optimal'nye formy i traektorii armirova- 
niia vrashchaiushchikhsia obolochek iz kompozitov). lu. V Bokov, 

V. V. Vasil’ev, and G G. Portnov (Moskovskii Aviatsionnyi Tekhno- 
logicheskii Institut, Moscow, USSR, Akademiia Nauk Latviiskoi SSR, 
Institut Mekhaniki Polimerov, Riga, Latvian SSR). Mekhanika 
Kompozitnykh Matenalov, Sept. -Oct. 1981, p 846-854. 11 refs In 
Russian. 

The pajaer deals with the problem of an optimum design for a 
composite flywheel in the form of a zero-moment shell of revolution 
fabricated by filament winding or by layup of orthotropic bands. 
The reinforcement paths and the shape of the generating line are 
derived for a uniformly stressed centrifugally loaded shell. A 
closed-form solution is obtained for the case of a composite lacking 
rigidity in the direction normal to the direction of reinforcement On 
the basis of the projaosed solution, several classes of optimum shells 
are derived. The energy storage capacity of such shells is estimated 
and compared with that of rim-type flywheels. V L 

A82-15726 Rechargeable lithium/vanadium oxide cells 

utilizing 2Me-THF/LiAsF6. K M. Abraham, J L Goldman, and M. 
D Dempsey (EIC Laboratories, Inc., Newton, MA) Electrochemical 
Society , Journal , vol. 128, Dec. 1981, P 2493-2501 21 refs. Grant 
No. DAAK20-79-C-0267 

Various vanadium oxide compositions were synthesized and 
evaluated as rechargeable lithium/vanadium oxide cell cathodes using 
2Me-THF/LiAsF6 The most useful compositions were found to be 
(1) VOI2.17), (2) yO(2 19), and (3) the Fe- or Cr-substituted oxide 
of apparent composition M(0 13)V(0.87)O(2.17). The superior 
rechargeability of VO(2.17) in practical high-capacity cells within 
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cycling limits of 3.0 and 1.9 V was demonstrated by the extended 
cycling of a cell with an average cathode utilization of about 0.52 
electrons/vanadium in over 200 cycles Both VO(2 17) and VO(2 19) 
oxides require carbon in the cathode for acceptable performance, 
resulting in merely moderate volumetric energy densities. The 
incorporation of such metals as Cr or Fe into the vanadium oxide 
lattice IS found to be useful in the synthesis of new cathode 
materials. O.C 

A82-15727 Insoluble sulfide positive electrodes for organ- 

ic electrolyte lithium secondary batteries. F. W. Dampier (EIC Corp., 
Newton, MA) Electrochemical Society, Journal, vol 128, Dec. 
1981, p. 2501-2506 29 refs Contract No EY-76-C-02-2520. 


A82-17763 H A photovoltaic sysism with energy storage 
Natural Bridget National Monument lOB-kW system. F. J. Solman, 
H. J. Bullwinkel, J. 0. Ooucet, and B. L. Branch (MIT, Lexington, 
MA). American Institute of Aeronautics and Astronautics. Aerospace 
Sciences Meeting, 20th, Orlando, FL, Jan. 11-14. 1982, Paper 
82-0066. 9 p. 13 refs. Research sponsored by the U.S. Department of 
Energy. 

A large, stand-alone photovoltaic power system with energy 
storage has been in operation for over IB months at Natural Bridges 
National Monument in southeastern Utah. Operating results for the 
system are in substantiai agreement with simulations done before 
construction. Measured data are now available for the battery 
performance over this period. The design considerations and how 
they were realized are reviewed as are the departures from predicted 
performance. The performance of a digitai state-of-charge meter used 
for battery management is also discussed. (Author) 


A82-17770 If Parformanee of a cylindrical phase change 
thermal energy storage unit. R. Ponnappan and 0. L Jacobson 
(Arizona State University, Tempe, AZ). American Institute of 
Aeronautics and Astronautics, Aerospace Sciences Meeting, 20th, 
Orlando, FL, Jan. 11-14, 1982, Paper 82-0076. 9 p. 13 refs. Contract 
No. F33615-77 C-20S9. 

The high-temperature performance of a eutectic salt Phase 
Change Material (PCM) in a cylindrical Thermal Energy Storage 
Container (TESC) sampie is evaluated by means of an experimental 
apparatus with a water-circulated calorimeter. The phase change 
characteristics of the salt during melting and solidification were 
observed by monitoring the external axial temperature profile of the 
container, and the analysis of the phase change heat transfer in the 
cylindrical geometry was based on the modified heat balance integral 
method of Tien (1980)i which provides the solidification rate and 
time. Melting point (983 K), freezing point (944 K), latent heat of 
fusion (782.26 J/gm) and thermal diffusivity (0.00799 sq cm/sec) 
results are in agreement with those found in the literature. The 
experimental and analytical results of the nondimensionalized heat 
transfer resistance as a function of the solidified or melted weight 
fraction are compared. O.C 


A82-18498 Lffa-testing of 1.7 kW h zinpchloride battery 

system - Cydes 1 - 1000. C. M. Blevins (Energy Development 
Associates, Madison Heights, Ml). Journal of Power Sources, vol. 7, 
Jan. 1982, p. 121-132. 5 refs. Research supported by the Electric 
Power Research Institute and Gulf and Western Industries. 

A 1.7 kW h zinc-chloride battery system was built in 1976 for 
electric vehicle and load-leveling applications. As of June 1979, the 
two-volt, multiple-cell battery stack, which embodies porous 
graphite-chlorine electrodes, accumulated 1000 chargedischarge 
cycles, the operation of the 1.7 kW h system depends upon a 
network of peripheral components that comprise four subsystems: 
(1) the electrolyte loop; (2) the chlorine gas loop: (3) the hydrogen 
recombination loop; and (4) the hydrate storage and decomposition 
loop. The system has attained 40% of the cycle life target for a 
commercial load-leveling battery. Over one-half year of operation or 
138 cycles without electrolyte maintenance have been achieved to 
date. Internal inspection of the cell and examination of electrode 
voltage data indicate that the chlorine electrodes have remained 
stable and that the goal of 2500 cycles will be reached. J.F. 


N82-10503*;(l National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

EFFECT OF POSITIVE PULSE CHARGE WAVEFORMS ON 
THE ENERGY EFFICIENCY OF LEAD-ACID TRACTION 
CELLS Fittal Report 

John J Smithrick Sep. 1981 11 p refs 

(Contract DE-AI01 -77CS-51044) 

(NASA-TM-82709. E-991. OOE/ NASA/5 1 044-22) Avail 
NTIS HC A02/MF A01 CSCL 10A 

The effects of four different charge methods on the energy 
conversion efficiency of 300 ampere hour lead acid traction cells 
were investigated Three of the methods were positive pulse 
charge waveforms, the fourth, a constant current method, was 
used as a baseline of comparison The positive pulse charge 
waveforms were 120 Hz full wave rectified sinusoidal. 120 Hz 
sili(X>n controlled rectified, and 1 kHz square wave The constant 
current charger was set at the time average pulse current of 
each pulse waveform, which was 1 50 amps The energy efficiency 
does not include charger losses The lead acid traction cells 
were charged to 70 percent of rated ampere hour capacity in 
each case The results of charging the cells using the three 
different pulse charge waveforms indicate there was no significant 
difference in energy conversion efficiency when compared to 
constant current charging at the time average pulse current 
value. Author 

N82-10608|(l California Univ . Livermore Lawrence Livermore 
Lab 

MECHANICAL ENERGY STORAGE TECHNOLOGY PROJECT 
Annual Report, 1980 

T M Barlow. W T Crothers. T T Chiao. D N Frank. D M 
King, and S V Kulkarni 1 May 1981 203 p refs 
(Contract W-7405-eng-48) 

(DE81 -029753: UCRL-50056-80) Avail NTIS 

HC A10/MF A01 

Progress during 1980 in the development and evaluation of 
the energy-saving potential of flywheel energy storage systems 
for vehicles and for fixed-base power systems is reported Activities 
related to transportation applications, fixed-base applications, 
fiber-composite materials technology, flywheel rotor and contain- 
ment technology, advanced component technology, and project 
management are described DOE 

N82-10525# Hibbing Public Utilities Commission. Minn 
FEASIBIUTY OF A SMALL SCALE PUMPED STORAGE 
DEMONSTRATION PROJECT, HIBBING. MINNESOTA 

1981 229 p refs Prepared in cooperation with Hansen (James) 
and Associates. Springfield. Vt 
(Contract DE-AC07-76ID-01570) 

(DE81-028678, DOE/TIC- 1028678. IDO-10097) Avail NTIS 
HC A11/MF A01 

The economic and technical feasibility of developing a 5 to 
15 MW pumped storage power plant was examined The 
substitution of power from a pumped storage facility for the 
purchased peak power is advantageous because (1) the coal 
fired cogeneration plant operates with an improved heat rate. 
(2) numerous open pits from abandoned iron ore mines are 
available as reservoirs for pumped storage: and (3) the peaking 
power generated does not depend on petroleum fuel It is 
suggested that eight mine sites are suitable for pumped 
storage, oil fired peak power units should be avoided to improve 
the efficiency of the existing cogeneration, this is a nonpolluting 
form of power generation, and the development of small scale 
reversible pump/turbine units for commercial operation is 
desirable OOE 

N82-10627|(l Acres American. Inc . Buffalo. N Y. 

PRELIMINARY DESIGN STUDY OF UNDERGROUND 
PUMPED HYDRO AND COMPRESSED-AIR ENERGY 
STORAGE IN HARD ROCK. VOLUME 1: EXECUTIVE 

SUMMARY Final Report 

May 1981 1 1 1 p Sponsored in part by Electric Power Research 
Inst Prepared for Potomac Electric Power Company, Washington, 
DC 

(Contract DE-AC02-77ET-28013. EPRI Proj 1081-1) 
(DE81-029440. EPRI-EM- 1 589-Vol-1 , DOE/ET-5047/1) Avail 
NTIS HC A06/MF A01 

A preliminary design study of water compensated Compressed 
Air Energy Storage (CAES) and Underground Pumped Hydroelec- 
tric (UPH) plants for siting in geological conditions suitable for 
hard rock excavations was performed The study was divided 
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into five pnmarv tasks as follows establishment of design cntena 
and analysis of impact on power system, selection of site and 
establishment of site characteristics, formulation of design 
approaches, assessment of environmental and safety aspects: 
and preparation of preliminary design of plant The salient aspects 
considered and the conclusions reached during the consideration 
of the five primary tasks for both CAES and UPH are pre- 
sented DOE 

N82-10528jJI Acres Amencan. Inc . Buffalo. N Y 

PRELIMINARY DESIGN STUDY OF UNDERGROUND 
PUMPED HYDRO AND COMPRESSED-AIR ENERGY 
STORAGE IN HARD ROCK. VOLUME 2: PROJECT OESIGN 
CRITERIA: UPH Final Report 

May 1981 185 p refs Sponsored in part by Electnc Power 

Research Inst Pre pared for Potomac Electnc Power Co. 
Washington. DC' 

(Contract DE-AC02-77ET-28013. EPRI Proj 1081-1) 
(DE81-028107. EPRI-EM-1589-Vol-2. DOE/ET-5047/2) Avail 
NTIS HC A09/MF A01 

The design cntena for an underground pumped hydroelectric 
(JPH) storage facility having a maximum generating capacity of 
2000 MW and a storage capacity of 20.000 MWh at a nominal 
head of 5000 ft are documented The UPH facility is a two 
step configuration with single stage reversible pump turbines, 
each step consisting of a 1000 MW plant at a nominal head of 
2500 ft Overall design cntena including operating requirements, 
civil/structural cntena. geotechnical criteria, mechanical criteria 
and electncal criteria are detailed Specific requirements are given 
for the upper reservoir, intake/outlet structure, penstock and draft 
tubes, powerhouses, transformer galleries, intermediate reservoir, 
lower reservoir, shafts and hoists, switchyard and surface buildings 
The requirements for the power plant electrical and mechanical 
equipment, including pump turbine and motor generator units, 
are referred to Electncal design criteria are given to meet the 
requirements of two power houses located underground at 
different depths, but these criteria may not necessarily reflect 
PEPCO's current engineering practice The criteria refer to a 
specific site and take into account the site investigation results 
The design criteria given were used as the basis for the plant 
design - DOE 

N82-10629]il Acres American. Inc. Buffalo. NY 

PREUMINARY DESIGN STUDY OF UNDERGROUND 
PUMPED HYDRO AND COMPRESSED-AIR ENERGY 
STORAGE IN HARO ROCK. VOLUME 6: SITE SELECTION 
Final Report 

Apr 1981 148 p refs Sponsored in part by Electric Power 

Research Inst Prepared for Potomac Electric Power Co . 
Washington. 0 C 

(Contract DE-AC02-77ET-28013. EPRI Proj 1081-1) 
(DE81-028199. EPRI-EM-1589-Vol-5. DOE/ET-5047/5) Avail 
NTIS HC A07/MF A01 

A six-step site selection process undertaken to identify and 
subsequentjy rank potential sites suitable for either an underground 
pumped hydroelectric (UPH) facility, or a water-compensated 
hard-rock cavern compressed air energy storage (CAES) facility 
is descnbed The region of study was confined to the service 
area of the Potomac Electnc Power Company (PEPCO) and 
contiguous areas Overriding considerations related to geology, 
environmental impact and transmission-line routing were studies 
within the context of minimizing plant costs The selection process 
led to the identification of several sites suitable for the development 
of either a CAES or an UPH facility Design development and 
site exploration at the selected site are described DOE 

N82-1063<^ Acres American. Inc.. Columbia. Md 

PRELIMINARY DESIGN STUDY OF UNDERGROUND 
PUMPED HYDRO AND COMPRESSED-AIR ENERGY 
STORAGE IN HARO ROCK. VOLUME 9: DESIGN 

APPROACHES. CAES. APPENDIX D: MECHANICAL 

SYSTEMS Final Report 

Apr 1981 104 p Sponsored in part by Electric Power Research 
Inst Prepared for Potomac Electnc Power Company. Washington. 
DC 

(Contract DE-AC02-77ET-28013. EPRI Pro). 1081-1) 
(DE81-028200. EPRI-EM-1589-Vol-9-App-D. 

D0E/ET-5047/9D) Avail: NTIS HC A06/MF AOI 

The development of the design approach taken for the 
mechanical systems included in a compressed air energy 
storage (CAES) facility were documented Design approaches 
developed the fuel oil system, water supply system, waste 


treatment system, fire protection and safety system, and 
miscellaneous plant senrices are based on similar designs for 
conventional utility plants because the operating characteristics, 
design parameters, and equipment capabilities for CAES plant 
mechanical systems are similar to standard utility systems The 
design approach for each of these systems develops several 
alternatives for achieving the CAES plant requirements in each 
area. The preferred alternative is then expanded into a preliminary 
system descnption DOE 

N82-10S32jjl GeoTrans. Inc . Herndon. Va 

REVIEW OF SIMULATION TECHNIQUES FOR AQUIFER 

THERMAL ENERGY STORAGE (ATES) 

James W Mercer. Charles R. Faust. William J Miller, and F J 
Pearson. Jr. Mar. 1981 225 p refs Prepared in cooperation 
with INTERA. Environmental Consultants. Inc . Houston. Texas 
Prepared for Pacific Northwest Lab.. Richland. Washington 
(Contract 0E-AC06-76RL-01830) 

(DE81-029943. PNL-3769) Avail NTIS HC A10/MF AOI 
The analysis of aquifer thermal energy storage (ATES) systems 
rely on the results from mathematical and geochemical models 
Therefore, the state-of-the-art models relevant to ATES were 
reviewed and evaluated These models describe important 
processes active in ATES including ground-water flow, heat 
transport (heat flow), solute transport (movement of contaminants), 
and geochemical reactions In general, available models of the 
saturated ground-water environment are adequate to address most 
concerns associated with ATES. that is. design, operation, and 
environmental assessment In those cases where models are 
not adequate, development should be preceded by efforts to 
identify significant physical phenomena and relate model 
parameters to measurable quantities DOE 


N82-10636|jl Brobeck (William M ) and Associates. Berkeley. 
Calif 

DYNAMIC STA8IUTY OF STACKED DISK TYPE FLY- 
WHEELS 

F C Young er Apr, 1981 47 p refs Prepared for California 

Univ.. Lawrence Uvermore Lab 
(Contract W-7405-eng-48) 

(DE81-030008: UCRL-15372) Avail NTIS HC A03/MF AOI 
A flywheel assembly formed from adhesively bonded stacked 
fiber composite disks was analyzed The stiffness and rigidity of 
the assembly required to prevent unconrolled growth in the 
deformations due to centrifugal force was determined It is shown 
that stacked disk type flywheels become unstable when the speed 
exceeds a critical value This critical value of speed depends 
upon the stiffness of the bonded attachments between the disks 
It is found that elastomeric bonds do not provide adequate stiffness 
to insure dynamic stability for high speed stacked disk type 
flywheels. DOE 

N82-10S40# Mitre Corp . McLean. Va Metrek Div 

STATUS DF THE DOE BATTERY AND ELECTROCHEMICAL 
TECHNOLOGY PROGRAM 2 

R Roberts Dec 1980 279 p refs Presented at Dept, of 

Energy Battery and Electrochem Contractor's Conf. 10-12 Dec 
1979 

(Contract DE-AC01-79ET-25407) 

(DE81-029879. DOE/ET-25407/1) Avail: NTIS 

HC A13/MF AOI 

The status of electrochemical storage systems is reviewed. 
Secondary batteries were recommended, however, selected 
mechanically rechargeable batteries and aspects of energy 
conservation in industrial electrochemistry were included. Battenes 
included are: lead acid, nickel/iron, nickel/zinc: advanced: 
lithium/ metal sulfide, sodium/sulfur, zinc/chlonne: and research 
and development' metal/air. hydrogen/chlorine, zinc/bromine, 
redox, organic electrolytes, solid state. Electrode reactions, cell 
performance modeling, new battery matenals are examined 
Energy conservation and altematnre processes in electrochemical 
industry are reviewed The potential contnbutions of the battery 
program to the various missions supported such as electric 
vehicles, photovoltaic systems, distributed electncal energy 
systems, and energy conservation in industry are discussed DOE 


N82-10S46jjl Potomac Electnc Power Co . Washington. D C 

PRELIMINARY DESIGN STUDY OF UNDERGROUND 
PUMPED HYDRO AND COMPRESSED-AIR ENERGY 
STORAGE IN HARD ROCK. VOLUMES; PROJECT DESIGN 


156 


07 ENERGY STORAGE 


CRITERIA: CAES Final Report 

Apr 1981 218 p Prepared in cooperation with Acres Amencan, 
Inc . Columbia. Md 

(Contract DE-AC02-77ET-28013, EPRI Proj 1081-1) 
(DE81-028197. EPRI-EM-1 589-Vol-3) Avail’ NTIS 

HC A10/MF A01 

The design criteria presented provided the basis for develop- 
ment of the design approaches and preliminary plant design. 
These design criteria are based, where possible, upon related 
facilities and experiences and are representative of normal utility 
practices They cover the major plant equipment, systems, and 
facilities and the plant charactenstics which depend upon or 
have an impact on plant surroundings Project team studies and 
outside development contracts concentrated on those areas where 
current technology or practice does not provide adequate 
information to support plant design activities or economic 
analyses DOE 

N82-10548j;i Midwest Research Inst . Golden. Colo Solar 
E nergy Rese arch Inst _ _ 

RAPID CHARGING OF LEAD'-ACID BATTERIES FOR 
ELECTRIC-VEHICLE PROPULSION AND SOLAR-ELECTRIC 
STORAGE 

P Longrigg Jun. 1981 44 p refs 

(Contracts EG-77-C-01-4042; DE-AC02-77CH-00178) 

(DE81 -028084. SERI/RR-742-1068) Avail. NTIS 

HC A03/MF AOI 

A survey of the various charging techniques that are available 
and that have been used extensively for lead acid batteries is 
presented Descriptions of newer techniques involving gas 
evolution controlled charging are also included. An evaluation of 
fast charge approaches, with an analysis of battery state equations. 
IS presented DOE 

N82-10649jj( Oak Ridge Y-12 Plant. Tenn Fabncations Systems 
Dept 

COMPOSITE FLYWHEEL BALANCE EXPERIENCE . 

R. S Steele 6 Apr 1981 9 p refs Presented at the lECEC 
Conf. Atlanta. 9-14 Aug 1981 
(Contract W-7405-eng-26) 

(OE81-769341. Y/DX-290. CONF-810812-21 Avail. NTIS 
HC A02/MF AOI 

The high performance composite flywheels which have 
properties useful in reducing the total energy requirements for 
automobiles were examined This requires high rotational speeds 
and solution to the accompanying problems of fatigue and vibration 
control through balancing of the rotor Demonstrated that 
composite flywheels, require significant balancing and expenses 
to meet the minimum balance requirements practiced in industry 
Flywheels experience balance changes with speed changes DOE 

N82-10S56jjl Argonne National Lab . Ill 
NEAR-TERM BATTERIES FOR ELECTRIC VEHICLES 

C C Christianson. N P Yao. and F Hornstra 1981 9 p refs 
Presented at the 8th Energy Technol Conf and Expo.' Washington. 
DC. 9-11 Mar 1981 
(Contract W-31-109-eng-38) 

(DE81-023543. CONF-810315-13) Avail NTIS 

HC A02/MF AOI 

Major progress achieved in the lead-acid, nickel/iron and 
nickel/zinc battery technology development since the initiation 
of the Near-Term eV 8attery Project in 1 978 is reported Against 
the specific energy goal of 56 wh/kg the demonstrated specific 
energies are 41 wh/kg for the improved lead-acid batteries. 
48 wh/kg for the improved nickel/iron batteries, and 68 wh/kg 
for the improved nickel/zinc batteries These specific energy values 
would allow an ETV-1 vehicle to have an urban range of 80 miles 
in the case of the improved lead-acid batteries. 96 miles for 
the improved nickel/zinc batteries, and 138 miles for the 
improved lead-acid batteries All represent a significant improve- 
ment over the state-of-the-art lead-acid battery capability of about 
30 wh/kg with approximately a 51 mile urban range for the 
ETV-1 vehicle DOE 

N82-10557jj( Argonne National Lab . Ill Chemical Engineering 
Div 

RECENT PROGRESS IN UTHIUM, iRON SULFIDE BATTERY 
DEVELOPMENT 

D L 8amey. R K Steunenberg. and A A Chilenskes 1980 
28 p refs Presented at the 15th Intersoc Energy Conversion 
Eng Conf. Seattle. 18-22 Aug 1980 


(Contract W-3 1 - 1 09-eng-38l 

(DE81-023127. CONF-800806-46) Avail NTIS 

HC A03/MF AOI 

The development of high temperature lithium/iron sulfide 
batteries for electnc vehicle propulsion and stationary energy 
storage is described In the Mark 2 program, various improvements 
are made in the cells and battery hardware to eliminate the 
potential failure mechanisms In the cell development effort, 
multiplate cells with three positive and four negative electrodes 
were fabricated A charger equilizer concept is developed, in 
which the major portion of the charge is added to the battery 
as a whole and then the individual cells are charged to a 
predetermined cutoff voltage DOE 

NS2-10B74jjl Acres American. Inc. Columbia. Md ' 

PRELIMINARY DESIGN STUDY OF UNDERGROUND 
PUMPED HYDRO AND COMPRESSED-AIR ENERGY 
STORAGE IN HARD ROCK. VOLUME 12: PLANT DESIGN, 
CAES Final Report 

Apr. 1981 285 p Sponsored in part by Electric Power Research 
Inst Prepared for Potomac Electric Power Company, Washington. 
D C. 

(Contract DE-AC02-77ET-28013. EPRI Proj 1081-1) 
(DE81-0281 10. EPRI-EM-1589-VOI-12: DOE/ET-5047/12) 
Avail- NTIS HC A13/MF AOI 

Detailed designs were developed for the major components 
and systems of the CAES plant These designs were based upon 
the preliminary economic and technical evaluations and alternative 
designs developed in Task 3C The detailed project design drawings 
for the major plant systems and structures are presented The 
site development report, updated cost estimate, cost/schedule 
risk study, reliability/ availability, analysis, and recommendations 
for additional research and development are included DOE 

N82-109B2j|l Argonne National Lab . Ill 

STATUS OF NICKEL/ZINC AND NICKEL/IRON BATTERY 

TECHNOLOGY FOR ELECTRIC VEHICLE APPLICATIONS 

N P Yao. C. C Christianson. R C Elliott, and J F Miller 
1980 43 p refs Presented at the 29th Power Sources Conf. 
Cherry Hill, NJ, 10-13 Jun 1980 
(Contract W-31-109-eng-38) 

(DE81-023572. CONF-800612-6) Avail NTIS 

HC A03/MF.A01 

Progress in nickel/zinc and nickel/iron technology was to 
achieve battery technical performance goals necessary for 
widespread use in electric vehicle applications is reviewed 
Nickel/zinc module test data show a specific energy of nearly 
70 Whr/kg and a specific power of 130 W/kg Nickel/iron 
module demonstrate a speciTic energy of nearly 50 Wh/kg and 
a specific power of 100 W/kg Energy efficiency is improved 
from less than 50 percent to over 65 percent Cost reduction is 
emphasized in the development of both nickel/ zinc and nickel/ iron 
batteries to achieve the lowest possible life cycle cost to the 
battery user DOE 

N82-11368I Brookhaven National Lab, Upton, N Y Dept 
of Energy and Environment 

INVESTIGATION OF THE ZINC ELECTRODE REACTION 
Annual Report. 1 Oct. 1979 - 30 Sep. 1980 

James McBreen Dec 1980 138 p refs 
(Contract DE-AC02-76CH-00016) 

(DE81-030221. BNL-51370) Avail NTIS HC A07/MF AOI 
In nickel-zinc batteries, with pasted zinc electrodes, zinc 
electrode shape change or redistribution of the active material 
from the edge of the electrodes toward the center is the major 
life-li miti ng factor In b atteries with so luble free electrolyte zinc 
electrodes, morphology changes, particularly under random cycling 
conditions, is a major operational problem. Insights and possible 
solutions to these two problems are considered The areas 
covered include. ( 1 1 additive and substrate effects on zinc electrode 
morphology: (2) investigations of zinc electrodes of the second 
kind. (3) sejiarator effects on zinc electrode shape change, and 
(4) investigation of the effect of modified charging methods on 
the morphology and behavior of both pasted and soluble free 
electrolyte zinc electrodes DOE 


N82-11647*jjl Munising Paper Div. Neenah. Wis 

DEVELOPMENT OF BATTERY SEPARATOR COMPOSITES 
Final Report, Oct. 1976 - Nov. 19S1 

George F Schmidt and Robert E Weber Nov 1981 56 p 
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refs 

(Contract NAS3-20583) 

(NASA-CR- 165508) Avatl NTIS He A04/MF A01 CSCL 
IOC 

Improved inorganic-organic separators developed by NASA 
were commercially prepared A single-ply asbestos substrate was 
developed, as well as alternative substrates based on cellulose 
and on polypropylene fibers The single-ply asbestos was bound 
with butyl rubber and was functionally superior to the formerly 
used polyphenylene oxide saturated sheet Commercially prepared 
separators exhibited better measured separator properties than 
the NASA standard Cycle life in Ni/Zn and Ag/Zn cells was 
related to substrate, decreasing in the order, asbestos > 
cellulose paper > nonwoven polypropylene The cycle life of 
solvent-coated separators was better than aqueous in Ni/Zn cells, 
while aqueous coatings were better in Ag/Zn cells T M 

N82-11678|il Argonne National Lab. Ill Chemical Engineering 
Div 

CALCIUM/METAL SULFIDE BATTERY DEVELOPMENT 
PROGRAM Progress Report. Oct. 1979 - Sep. 1980 

D L 8arney. M F Roche. S K Preto. L E Ross. N C Otto, 
and F J Martino Mar. 1981 24 p refs Prepared for California 
Univ . Lawrence Berkeley Lab 
(Contract W-31-109-eng-38) 

(ANL-81-14) Avail NTIS HC A02/MF A01 

Components needed to fabricate a high performance calcium 
cell were identified The components are (1) (^-Al-Si negative 
electrode. (2) Fe sub 093 Co sub 0 075 sub 2 positive electrode. 
(3) Bn felt separator. (4) iron negative and molybdenum positive 
current collectors, and (5) LiQ-NaCI-CaCt2-BaQ2 electrolyte 

EAK 


N82-11580]|l Varta Batterie AG. Kelkheim (West Germany) 

RECENT ADVANCES IN LEAD-ACID CELL RESEARCH AND 
DEVELOPMENT .... 

Ernst Voss 1980 38 p refs Presented at the EVA Conf. 
Adelia. Australia. 25-29 Aug 1980 Sponsored in part by 
Bundesmmisterium fuer Forschung und Technologie Prepared for 
Argonne National Lab . Ill 
(Contract W-31-109-eng-38) 

(DE81-023104. CONF-80081 18-1) Avail NTIS 

HC A03/MF A01 

During the last decade it was demonstate that the lead-aeid 
system is capable of proving an attractive energy source of 
sufficient energy and power per unit weight and volume which 
allows Its sucessful application for electnc vehicle propulsion 
This IS shown by a number of typical examples, such as the 
relationship between active* material properties and capacity at 
high rates of discharge the effect of acid stratification and 
others Simultaneously, the expenditure for the maintenance of 
lead-acid batteries was minimized by the development of peripheric 
equipment, as there are means for centrai-automatic water refill 
and recombination devices It is shown that there is still a 
considerable potential for further improvement which might again 
strengthen the unique position of the lead-acid system in the 
market in comparison to competitive systems T.M. 


N82-11694|il California Univ. Berkeley. Lawrence Berkeley 
Ub 

OVERVIEW OF THE APPLIED BATTERY AND ELECTRO- 
CHEMICAL RESEARCH PROGRAM 

F McLamon Jun 1981 15 p Presented at the 4th DOE 

Battery and Electrochem. Contractors' Conf.. Washington. D C . 
2 Jun 1981 

(DE81 -027397: LBL-12690: CONF-810642-5) Avail. NTIS 
HC A02/MF A01 

This purpose of this program is to provide the applied research 
base which supports all of DDE’s electrochemical systems 
missions, and the general objective is to help provide batteries 
and electrochemical systems that can satisfy economic, perfor- 
mance and schedule requirements The specific goal is to identify 
the most promising electrochemical technologies and transfer 
them to industry and/or another DOE program for further 
development and scale-up DOE 

N82-1169Bj{| California Univ.. Berkeley. Lawrence Berkeley 
Ub . 

RECHARGEABLE MOLTEN-SALT CELLS 

Elton J Cairns Oct 1980 23 p refs Presented at the 158th 


Meeting of the Electrochem Soc . 3rd Intern Symp on Molten 
Salts. Phys Electrochem Oiv . Hollywood. Fla .5-10 Oct 1 980 
(Contract W-7405-eng-48) 

(DE81-027091. LBL-11090. CONF-8010159-12) Avail NTIS 
HC A02/MF A01 

Rechargeable molten-salt cells offer the opportunity for 
achieving higher specific energy than is available from ambient 
temperature cells (200 W-h/kg). and a specific power in excess 
of 100 W/kg Two mam of rechargeable cells employing molten 
salts are statistical those with a molten salt as the sole electrolyte, 
and those with a combination of a solid electrolyte and a molten 
salt electroylte The status, recent research, and current 
problems for each of several systems in the above two categories 
are discussed DOE 

NB2-11B96jji California Univ. bvermore Lawrence Livermore 
Lab 

MECHANICAL ENERGY STORAGE TECHNOLOGY (MEST) 
DEVELOPMENT 

'Thomas M. Barlow 22 Jun 1981 8 p refs Presented at the 
Mech. Magnetic, and Underground Energy Storage Ann 
Contractors' Rev. Washington. DC. 24-26 Aug 1981 
((^ntract W-7405-eng-48) 

(DE81-026800. UCRL-86297) Avail NTIS HC A02/MF A01 
The objectives, approaches, structure, and pnncipal accom- 
plishments of the flywheel technology program during FY 1981 
are summarized International flywheel-related technology and 
complementary efforts in the United States are reviewed DOE 


N82-11620]jl Potomac Electric Power Co. Washington. DC 

PREUMINARY DESIGN STUDY OF UNDERGROUND 
PUMPED HYDRD AND COMPRESSED-AIR ENERGY 
STORAGE IN HARD ROCK. VOLUME 8: DESIGN 

APPRDACHES; UPH Final Report 

Jun 1981 297 p Prepared in cooperation with Acres American. 
Inc . Buffalo. N Y Sponsored in part by Electric Power Research 
Inst 

(Contract DE-AC02-77ET-28013. EPRI Proj 1081-1) 
IDE61-030673. EPRI-EM-1589-Vol-8) Avail' NTIS 

HC A11/MF A01 

The development of the design approaches used to determine 
the plant and overall layout for a underground pumped hydroelec- 
tric (UPH) storage facility having a maximum generating capacity 
of 2000 MW and a storage capacity of 20.0(X> MWh is discussed 
Key factors were the selection or the high head pump-turfame 
equipment and the geotechnical considerations relevant to the 
underground cavern designs The comparison of pump-turbine 
alternatives is described leading to the selection for detailed 
study of both a single-step configurations, using multistage 
reversible pump-turbines, and a two-step configuration, with 
single-stage reversible pump-turbines DOE 

N82-11621|)i Potomac Electric Power Co. Washington. D.C 

PRELIMINARY DESIGN STUDY OF UNDERGROUND 
PUMPED HYDRO AND COMPRESSED-AIR ENERGY 
STORAGE IN HARO ROCK. VOLUME 9: DESIGN 

APPROACHES; CAES. APPENDIX C. MAJOR MECHANI- 
CAL EQUIPMENT Final Report 

Apr 1981 108 p refs Prepared in cooperation with Acres 

American. Inc . Columbia. Md Sponsored in part by Electric 
Power Research Inst 

(Contract DE-AC02-77ET-28013. EPRI Proj 1081-1) 
(DE81-030672. EPRI-EM- 1 S89-Vol-9-App-C) Avail NTIS 
HC A06/MF A01 

'The major mechanical equipment includes the turbine-motor/ 
generator, compre ssor tram, intercooler/aftercooler system, and 
exhaust gas recuperator The design entena for each of these 
components is interreleted with, and dependent upon, each of 
the other components within the mejor mechanicai equipment 
group Careful consideration of this dependency has resulted in 
an overall design approach which satisfies the requirements of 
the CAES operational cycle while providing for a consenrative 
component design. DOE 

N82-11897|jl Aerospace Corp.. Los Angeles. Calif 
ASSESSMENT OF FLYWHEEL SYSTEM BENEFITS IN 
SELECTED VEHICLE APPUCATION8 
L H Kubo and L. Forrest 1981 7 p refs Presented at 

lECEC Conf.. 9 Aug. 1981 
(Contract DE-AC08-79ET-26306) 
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(DE81-025976. CONF-810812-31) Avail NTIS 

HC A02/MF A01 

The performance of vehicle systems incorporating energy 
storage flywheels was investigated The effort involved an indept 
assessment of flywheel system benefits in two vehicle applications 
a four-passenger commuter car with electric dnve (flywheel range 
extension application) and a six-passenger family car with 
conventional heat engine drive (flywheel fuel conservation 
application) The special case of the six-passenger vehicle as 
used in taxicab service was also investigated A number of possible 
component design/selection alternatives for flywheel rotors, 
continuously variable transnmssions. batteries, motors, and other 
propulsion elements were examined Results of the assessment 
are provided for the case of a series-configuration heat engine/ 
flywheel drive train as used in the passenger car and urban taxi 
vehicle missions DOE 

N82-12396jj( California Univ . 8erkeley Lawrence 8erlieley 
Lab Earth Sciences Div 

STUDY OF ATES THERMAL BEHAVIOR USING A STEADY 
FLOW MODEL 

Christine Doughty. Goeran Hellstroem. Chin Fu Tsang. and Johan 
Claesson (Lund Inst of Tech ) Jan 1981 79 p refs 
(Contract W-740S-eng-48) 

(DE81-030883. LBL-11029. PNL-3924) Avail. NTIS 

HC A05/MF A01 

The thermal behavior of a single well aquifer thermal energy 
storage system in which buoyancy flow is neglected is studied 
A dimensionless formulation of the energy transport aquations 
for the aquifer system is presented, and the key dimensionless 
parameters are discussed A simple numencal model is used to 
generate graphs showing the thermal behavior of the system as 
a function of these parameters Some comparisons with field 
experiments are given to illustrate the use of the dimensionless 
groups and graphs DOE 

N82-12446*|fl Bales-McCoin Tractionmatic. Inc. El Paso. Tex 

DESIGN STUDY OF A CONTINUOUSLY VARIABLE ROLLER 
CONE TRACTION CVT FOR ELECTRIC VEHICLES Final 
Report 

Dan K McCoin and R 0. Walker Sep 1980 197 p refs 
(Contract DEN3-116. EC-77-A-31-1044) 

(NASA-CR- 1 59841 . DOE/ NASA/01 1 5-80/ 1 . 
Bales-McCoin-80-BMT-002) Avail NTIS HC A09/MF A01 
CSCL 131 

Continuously vanable ratio transmissions (CVT) featunng cone 
and roller traction elements and computerized controls are studied 
The CVT meets or exceeds all requirements set forth in the 
design criteria Further, a scalability analysis indicates the basic 
concept IS applicable to lower and higher power units, with 
upward scaling for increased power being more readily ac- 
complished S L 

N82- 12674*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

PERFORMANCE OF ADVANCED CHROMIUM ELEC- 
TRODES FOR THE NASA REDOX ENERGY STORAGE 
SYSTEM Final Report 

Randall F Gahn. JoAnn Charleston. Jerri S Ling, and Margaret 
A. Reid Nov 1981 23 p refs 
(Contract DE-AI04-80AL-12726) 

(NASA-TM-82724; E-1025: DOE/NASA/ 1 2726-1 5) Avail. 
NTIS HC A02/MF A01 CSCL IOC 

Chromium electrodes were prepared for the NASA Redox 
Storage System with meet the performance requirements for 
solar-photovoltaic, wind-turbine and electric utility applications 
Gold-lead catalyzed carbon felt electrodes up tp 930 sq cm 
were fabricated and tested in single cells and multicell stacks 
for hydrogen evolution, coulombic efficiency, catalyst stability 
and electrochemical activity Factors which affect the overall 
performance of a particular electrode include the carbon felt lot. 
the cleaning treatment and the gold catalyzation method Effects 
of the chromium solution chemistry and impurities on charge/ 
discharge performance are also presented Author 

N82- 12686# Battelle Pacific Northwest lobs . Richland. Wash 

BIBUOGRAPHY OF THE SEASONAL THERMAL ENERGY 
STORAGE UBRARY 

L S Prater. G Casper (Midwest Research Inst ). and R A 
Kawin (Control Data (Uirp) Aug 1981 310 p 


(Contract DE-AC06-76RL-01830) 

(DE81 -030470. PNL-3645) Avail NTIS HC A14/MF A01 
Seasonal storage of thermal energy which contributes to 
the relief of the national energy storage is described Various 
forms of surplus energy (winter chill, summer heat, and industnal 
waste heat) are stored till needed Potential storage media include 
aquifers, lakes, ponds, and earth Storage of thermal energy in 
aquifers is chosen for initial development Other methods of 
seasonal storage ere also evaluated DOE 

N82-13377 Purdue Univ . Lafayette. Ind 
APPLICATION OF A GRAVITY-DRIVEN WICKLESS HEAT 
PIPE FOR ICE PRODUCTION IN A COLD ENERGY STORAGE 
SYSTEM Ph.D. Thesis 

Shun- Lung Chao 1981 255 p 

Avail Univ Microfilms Order No 8123621 

Use of seasonal cold storage for space cooling is considered 
A simplified analytical model, simulated by a computer program, 
was developed to predict the system performance Experiments 
were performed to study the effects of various parameters on 
the ice formation Parameters studied include the quantity of 
working fluid, condenser length, coolant inlet temperature, cooling 
time, type of working fluid, and inclination of the heat pipe The 
effects of these parameters on the volume and shape of the 
resulting ice formation and on the wall temperature distribution 
along the heat pipe are illustrated Evaporation and condensation 
phenomena within the heat pipe were investigated The influence 
of natural convection on the geometry and structure of the ice 
IS also discussed The analytical model was found to be 
adequate for predicting the rate of ice formation and the geometry 
associated with the ice-water interface, and was verified by 
comparisons with experimental observations Dissert Abstr 

NS2-13644# Public Service Co of Indiana. Plainfield 

CDMPRESSED AIR ENERGY STORAGE; PREUMINARY 
DESIGN AND SITE DEVELOPMENT PROGRAM IN AN 
AQUIFER. VOLUME 2: UT1UTY SYSTEM PLANNING Final. 
Report 

31 Jul 1981 112 p refs Sponsored in part by EPRI 
(Contracts DE-AC02-78ET-29232. ET-78-C-01-2159. EPRI 
Proi 1081-3) 

(DE82-000466. DOE/ET-29232/T4-Vol-2) Avail NTIS 

HC A06/MF ADI 

The performance of an aquifer compressed air energy storage 
system was studied The benefits denved from the integration 
of a compressed air energy storage facility with a hypothetical 
electrical network are analyzed Scenanos of 100 percent coal. 
50 percent coal and 50 percent nuclear, and 100 percent nuclear 
base load capacity additions were examined Favorable economics 
are indicated when compressed air energy storage is installed 
as an alternative to combustion turbine peaking capacity on a 
system with a significant amount of oil fired generation DOE 


N82-14662# Battelle Pacific Northwest Labs . Richland. Wash 
Office of Seasonal Thermal Energy Storage Program 

WASTE HEAT AND CHILL STORAGE IN AQUIFER 
SYSTEMS 

Jay R Eliason 1981 10 p refs Presented at the 3rd Conf 

on Waste Heat Management and Utilization. Miami'. Fla . 12 May 
1981 

(Contract DE-AC06-76RL-01830) 

(DE81-028016. PNL-SA-9164. CONF-8 10545-6) Avail NTIS 
HC A02/MF ADI 

Seasonal storage of thermal energy in aquifers is discussed 
Winter chill, summer heat, and various forms of industrial waste 
heat and chill can be stored for future demand, reducing the 
need for generating pnmary energy This seasonal storage of 
heat and chill in aquifer systems is assessed DOE 

N82-14866# California Univ. Livermore Lawrence Livermore 
Lab 

FLYWHEEL ROTOR AND CONTAINMENT TECHNOLOGY 
DEVELOPMENT 

S V Kulkarni 11 Aug 1981 14 p refs Presented at the 

Mech . Magnetic, and Underground Energy Storage 1981 Ann 
Contractors' Rev Meeting. Washington. DC. 24-27 Aug 1981 
(Contract W-7405-eng-48) 

(DE81-028047. UCRL-86557. CONF-810833-7) Avail NTIS 
HC A02/MF A01 
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An economical and practical composite flywheel with an 
energy density of 88 Wh/kg at failure, an operational energy 
density of 44 to 55 Wh/kg. and an energy storage capacity of 
approximately 1 kWh was developed The suitability of vanous 
manufacturing processes for low cost rotor fabrication is 
determined, flywheel and flywheel systems dynamics are 
investigated Prototype rotors for use in transportation and 
stationary applications and a fail safe, lightweight, and low cost 
flywheel containment are evaluated DOE 

N82-1651(^ Battelle Pacific Northwest Labs. Richland. Wash 

RESERVOIR STABIUTY STUDIES 

T J Doherty Jul 1981 9 p refs Presented at Mech Magnetic 
and Energy 1981 Ann Contractors Review Meeting. Washington. 
DC. 24 Aug 1981 
(Contract DE-AC06-76RL-01830) 

(DE81-030099. PNL-SA-9782: CONF-810833-9) Avail NTIS 
HC A02/MF A01 

Stability criteria for large underground reservoirs in salt domes, 
hard rock caverns, and porous rock structures for air storage in 
utility applications were studied Reservoir stability commercializa- 
tion of compressed air energy storage (CAES) systems was 
emphasized A state-of-the-art assessment, numerical model 
development and experimental studies culminating in field 
research, was formulated Site specific geotechnical design 
evaluations using methodologies to assess hard rock carvem 
stabilty. implementation of in-mine research on the response of 
domal salt, integrated laboratory and field study facilities to assess 
developed predictive methods and determine in situ response of 
a porous media reservoir to air iniection are completed DOE 

N82-16548]|l Battelle Pacific Northwest Labs. Richland, Wash. 

COMPRESSED-AIR ENERGY-STORAOE TECHNOLOGY: 
PROGRAM OVERVIEW 

L D Kannberg Jul. 1981 7 p Presented at the Mech., 

Magnetic and Underground Energy Storage Ann. Contractor's 
Rev. Meeting. Washington, D C . 24 Aug 1981 
(Contract DE-AC06-76RL-01830) 

(DE81-030103. PNL-SA-9780: CONF-8 10833-8) Avail: NTIS 
HC A02/MF A01 

A new technology designed to reduce the consumption of 
oil in the generation of electnc power was developed The program 
has two major elements reservoir stability studies and second 
generation concepts studies The reservoir stability studies are 
aimed at developing stability cntena for long term operation of 
large underground reservoirs used for compressed air storage. 
The second generation concepts studies are aimed at develop- 
ing new concepts that will require little or no petroleum fuels 
for operation The program efforts are outlined and major 
accomplishments towards the objectives of the program are 
identified. DOE 


and D A Block 1980 8 p refs Presented at the Intern 

Solar Energy Soc Conf. Brighton. England. 24-27 Aug 1980 
(Contract W-7405-eng-82) 

(DE81-029821: IS-M-345. CONF-8008123-1) Avail NTIS 
HC A02/MF A01 

The Transwall a semitransparent thermal storage wall system 
that offers a number of advantages over conventional direct gam 
and Trombe wall approaches is examined Progress is reported 
in the design, fabncation, installation, and operation of a glass 
and aluminum prototype system A facility for year round 
performance testing of the system is described and preliminary 
summer season thermal test data are presented Thermal 
performance modeing results that predict heat loss reduction 
with a heat mirror coating on Transwall to be comjiarable to 
that obtained with R6 night insulation are reported DOE 

N82-15684)fl Institut fuer Kemtechnik und Energiewandlung e.V . 
Stuttgart (West Germany). 

DEVELOPMENT OF A MODULAR HEAT EXCHANGER WITH 
INTEGRATED LATENT HEAT ENERGY STORE Final Report 
Dec. 1979 

Ashok Abhat, Dietmar Heine. Manfred Heinisch. Nikolaus A 
Malatidis. and Guenther Neuer Bonn Bundesministenum fuer 
Forschung und Technologie Feb 19B1 247 p refs In GERMAN. 
ENGLISH summary Sponsored by Bundesministenum fuer 
Forschung und Technologie 
(Contract BMFT-PLE-ET-4060-A) 

(BMFT-FB-T-81-050. ISSN-0340-7608) Avail NTIS 

HCA11/MFA01. Fachinformationszentrum. Karlsruhe. West 
Germany DM 41.10 

Latent heat storage matenals and appropriate heat exchangers 
for solar heating applications, such as house heating and 
domestic hot water production were investigated The melting 
and freezing charactenstics and the effects of thermal cycling 
on a total of 12 substances, including paraffins, fatty acids and 
salt hydrates, were investigated and their corrosive interaction 
with five conventional construction materials was determined 
The poor thermal conductivity of the heat storage materials 
requires the development of a modular finned heat pipe heat 
exchanger with increased heat transfer charactenstics A cost 
analysis is provided and comparisons with hot water storage 
indicate that latent heat storage has the potential of becoming 
economically more attractive than the former for domestic hot 
water production Author (ESA) 


N82-15658j)l Midwest Research Inst . Golden, (folo Solar 
Energy Research Inst 

DESIGN AND ECONOMICS OF DIRECT-CONTACT SALT 
HYDRATE STORAGE SYSTEMS 

John D Wright May 1981 9 p refs Presented at the 2nd 
World Congr of Chem Eng. Montreal. 4-9 October 1981 
(Contract EG-77-C-01-4042) 

(SERI/TP-631-1163. CONF-81 1007-3) Avail NTIS 
HC A02/MF Adi 

A salt hydrate latent heat storage system in which oil is 
injected at the bottom of the container and exhanges heat as it 
floats to the top where it is pumped back to the heat source is 
descnbed Two experiments are described (1) to reliably inject 
the oil into the salt phase, and (2) to minimize the carryover of 
salt hydrate into the oil. which can be done using two stage 
coalescer filters Three systems are described and compared, a 
standard liquid based sensible heat storage system, a latent heat 
storage design where oil is the heat transfer fluid throughout 
the system, and a latent heat storage system where ethylene 
glycol/water is used in the collectors and oil in the storage 
tank DOE 


N82-15S79jjl Ames Lab. Iowa 

TRANSWALL: A MODULAR VISUALLY TRANSMITTING 

THERMAL STORAGE WALL Status Report 

J F. McClelland. R W Mercer. L Hodges. R F Szydiowski. P 
H Sidles. R G Struss. J. R Hull (Argonne National Lab . Ill ). 


160 


08 

GENERAL 


A82-15377 Research opportunities in new energy-related 

materials. J. L. Warren (Los Alamos National Laboratory, Los 
Alamos, NM) and T. H. Geballe (Stanford University, Stanford, CA). 
Materials Science and Engineering, vol. 50, Oct. 1981, p. 149-198. 
23b rets. Hesearch supported by tne U.S. Department of Energy. 

The needs and opportunities in basic research on new materials 
are reviewed with a view to providing a basis for planning future 
research programs. The review covers polymers, intermetallic com- 
pounds, amorphous solids, thin films, solid state ionics, catalysts, and 
semiconductors. It is concluded that (1) a large number of new 
materials can be prepared by imaginative application of established 
techniques, (2) a close coupling of synthesis, characterization, and 
measurement of properties is essential, and (3) new phases of 
well-known materials, e.g. amorphous materials and thin films, 
provide a better understanding of these materials and promise 
solutions to a number of technical problems. V.L 


A82-17251 Metallurgical coatings 1980; Proceedings of 

the Seventh International Conference, San Diego, CA, April 21-25, 
1980. Volumes 1 & 2. Conference supported by the Energy 
Research, Inc , High Vacuum Equipment Corp., Kinney Vacuum Co., 
et al. Edited by J. N Zemel. Lausanne, Elsevier Sequoia, S.A , 1980 
Vol. 1, 567 p.. vol 2, 510 p Price of two volumes, $129.75. 

Among the topics discussed are. (1) metallurgical coatings for 
solar energy applications, such as highly reflecting molybdenum thin 
films, the nucleation and growth characteristics of zinc oxide 
overgrowths, and the oxidation of electrodeposited black chromium 
selective solar films, (2) the characterization of coating defects, 
including aluminum film vapors deposited onto plastic, plasma- 
sprayed ferrous alloys, and chemisorption monolayer coatings; (3) 
metal and alloy coatings, among which are those of tungstate on tin, 
molybdenum on graphite, aluminum-zinc coatings for the corrosion 
protection of steel and aluminum-silver alloy films for solar 
reflectors, (4) metallurgical aspects of microelectronics, including 
recent advances in solder bond technology for microelectronic 
packaging, (5) semiconductor and dielectric coatings, and (6) 
refractory compound coatings O.C. 

N82-10B8B/jl Midwest Research Inst. Golden. Colo Solar 
Energy Research Inst 

MEASURED PERFORMANCE OF FALLINQ-JET FLASH 
EVAPORATORS 

H J Green. D A Olson. D Bharathan. and D H. Johnson 
Jun 1981 9 p refs Presented at the 8th Ocean Energy 

Conf . Washington. D C. 7 Jun 1981 
(Contract EG-77-C-01 -4042) 

(DE81-024355. SERI/TP-631-1270. CONF-8 10622-3) Avail 
NTIS HC A02/MF A01 

The rates of heat transfer and approach to thermal equilibrium 
of flash evaporators operating at pressures of 2 to 4 kPa were 
investigated Heat and mass transfer rates from falling jet 
evaporators operating in the temperature range of 18 to 30 C 
are measured The initial experimental results are given and the 
apparatus is described DOE 


N82-11012|(l Ames Lab. Iowa 

AMES LABORATORY RESEARCH REPORT, 1980 

1980 100 p 
(Contract W-7405-eng-82) 

(DE81-027399. IS-4767) Avail NTIS HC A05/MF A01 

Some of the research activities at Ames Laboratory descnbed 
include coal research, solar cells, solar space heating of buildings, 
superconducting wires, coal carcinogens, lasers, solid waste 
recovery, nuclear physics, and high energy physics Publications 
are listed DOE 


N82-14649jjl California Univ . Livermore Lawrence Livermore 
Lab 

FIRE-PROTECTION RESEARCH FOR ENERGY TECHNOL- 
OGY; FY 80 YEAR ENO REPORT 

H K Hasegawa. N J Alvares. A E Lipska. H Ford. S Pnante. 
and D G Beason 26 May 1981 118 p refs 
(Contract W-7405-eng-48) 

(DE82-000970. UCRL-53179) Avail NTIS HC A06/MF A01 
This continuing research program was initiated in order to 
advance fire protection strategies for Fusion Energy Expenments 
(FEE) The program expanded to encompass other forms of energy 
research Accomplishments for fiscal year 1980 were finalization 
of the fault-free analysis of the Shiva fire management system, 
development of a second-generation, fire-growth analysis using 
an alternate model and new LLNL combustion dynamics data, 
improvements of techniques for chemical smoke aerosol analysis, 
development and test of a simple method to assess the 
corrosive potential of smoke aerosols, development of an initial 
aerosol dilution system, completion of pnmary small-scale tests 
for measurements of the dynamics of cable fires, finalization of 
primary survey format for non-LLNL energy technology facilities: 
and studies of fire dynamics and aerosol production from electncal 
insulation and computer tape cassettes ODE 


N82-14981||l Strasbourg Univ (France) Bureau d'Economie 
Theorique et Appliquee 

ECONOMIC EFFECTS INDUCED BY ESA CONTRACTS. 
PHASE 2. VOLUME 1: SUMMARY [LES EFFETS 

ECONOMIOUES INDUITS DES CONTRATS DE L’ESA. 
PHASE 2. VOLUME 1; RESUME] 

Patrice Brendle. Patrick Cohendet, Jean-Alain Heraud, Regis 
LaruedeTournemine. Helwig Schmied. Daniel Vitry, and Ehud 
Zuscovitch Pans ESA Jun 1980 22 p In FRENCH 3 Vol 
(Contract kSA-3702/78/F-DKR(SC)) " 

(ESA-CR(P)-1462-Vol-1) Avail NTIS HC A02/MF A01 

Different effects are classified by technological advantages, 
commercial gains, organization and methodological advances, and 
impact on employment Exports and limiting, or substitution for. 
imports are considered Advantages other than space research 
were estimated for each sector of the economy and by country 
Project Meteosat is shown to be of particular value Results 
show that innovations due to ESA funding center on two essential 
activities processing, storage and dissemination of information, 
and conditioning, storage and distribution of energy 

Author (ESA) 
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Washington. D C 

HIGHLIGHTS OF 1981 ACTIVITIES 

23 Dec 1981 20 p 

INASA-News-Release-81-199. P81-10203) Avail NTIS Avail 
NASA Scientific and Technical Information Facility. P 0 Box 8757. 
BWI Airport. Md 21240 CSCL 22B 

The highlights of NASA’s 1981 activities are presented, 
including the results of the two flights of the space shuttle 
Columbia and the Voyager 2 encounter with Saturn Accomplish- 
ments in the areas of space transportation operations, space 
science, aeronautical, energy, and space research and develop- 
ment, as well as space tracking, international activities, and 1981 
launch activities are discussed S L 


N82-18436|{l National Bureau of Standards. Washington. DC 

DIMENSIONS. VOLUME 66, NUMBER 3 

Apr. 1981 29 p refs 

(PB81-235053: NBS-DIM-65-3) Avail NTIS 

HC A03/MF A01 CSCL 14B 

This monthly magazine features short summaries of major 
technicai deveiopments. highlights of work in progress, major 
speeches and statements by Bureau management, and a iisting 
of NBS publications. Topics discussed are issue swinging to the 
Earth's tih. testing for technical competence, physics at the 
measurement limits, new parameter proposed for fracture 
toughness, evaluation of solar collector cover plates, and improved 
modeling of cement and concrete, fire development in basement 
rooms, and generation and measurement of DC electric field 
with space charges. Author 
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BEPEAT facility. Beport for Hay, June, July 

£DE81-028156] p0079 882-14665 

Bind speed simulation for economic evaluation of 
wind energy conversion systems 

[DE81-030077] p0119 882-15560 
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ABODES 

Baking of carbon anodes for tbe eiectrol;sis of 
alaniaoa b; electric resistance beating 
tBHFT-PB-I-81-168] p0030 H 82- 151 £8 

AB0D1ZIB6 

Investigation of tbe in-sitn oxidation of netbanol 
in fuel cells 

[AD-A105947] p0143 H82-14642 

ABIEBBA ASBAXS 

Horksbop on Hicrovave Poser Transnission and 
Beception. Horksbop paper snnaaries 
[HASA-IH-84064] p0146 H82-12538 

An active alignnent scbeae for tbe BEIS array 

p0147 H82-12S41 

Design and breadboard evaluation of tbe SPS 
reference phase control systen concept 

p0072 H82-1254S 

SPS antenna element evalnation 

p0148 N82-12555 

Tbe Besonant Cavity Badiator (BCB) 

p0148 H82-12556 

Evaluation of thick sail save guide elenent 

p0148 N82-12S57 

Hetbod for precision forning of los-cost, 

tbin-valled slotted vaveguide arrays for tbe SPS 

p0148 N82-12S58 

Bectenna array neasurenent results 

p0149 H82-12584 

ABIEBBA 0ES16B 

Antenna optinization and cost consideration for 
tbe Solar Poser Satellite aicrosave systen 

p0145 A82-11744 

SPS antenna elenent evaluation 

p0148 B82-12555 

Tbe Besonant Cavity Badiator (BCB) 

p0148 H82-12556 

Evaluation of thick sail save guide element 

p0148 H82-12557 

Bectenna systen design 

p0149 N82-12561 

Bectenna session: Eicro aspects 

p0149 H82-12562 

A theoretical study of microsave bean absorption 
by a rectenna 

p0149 H82-12S63 

Bodified reference SPS sitb solid state 
transmitting antenna 

p0149 N82-12566 

SPS solid state antenna poser conbiner 

p0149 B82-12567 

Solid-state retrodirectlve phased array concepts 
for nicrosave poser transnission from Solar 
Poser Satellite 

p0149 H82-12568 

ABIEBBA BADIAIlOB PAXTEBBS 

SPS large array simulation 

p0071 B82-12S40 

ABIIHOBX 

Gallium-arsenic-antinony beterojunction photocells 

pOOSS A82-14667 

ABXIBBPLECIIOa C0AIIB6S 

Present state of research on selective coatings 
for solar-energy converters 

p0039 A82-10387 

Optical degradation of antireflective silica film 
on solar collector sindoss 

p0041 A82- 10836 

Combined solar-energy converters sitb selective 
coatings 

p0044 A82-11424 

Solar selective properties and high temperature 
stability cf CVD ZrB2 

p0057 A82-16055 

Hetallurgical analysis and high temperature 

degradation of tbe black chrome solar selective 
absorber 

p0060 A82-17252 

AQOEOOS SOLOIIOBS 

Plutonium thernocbemical solar cell 

p0043 A82-11215 

Kinetics of vet oxidation of biological sludges 
from coal-conversion vastewater treatment 
[DE82-000525] p0021 B82-12674 

AQOIPBBS 

Agnifer thermal energy storage - A feasibility 
study for large scale demonstration 

p0154 A82-11846 


Bevlev of simulation tecbnigues for Aguifer 
Thermal Energy Storage (ATES) 

[DE81-029943] p0156 B82-10532 

Study of ATES thermal behavior using a steady flow 

model 

[OB81-030883] p0159 B82-12396 

Bibliography of the seasonal thermal energy 

storage library 

[DE81-030470] p0159 B82-12S86 

Compressed air energy storage: Preliminary design 

and site development program in an agnifer. 

Volume 2: Otilxty system planning 

[DB82-000466] p0159 B82-13544 

Haste heat and chill storage in aguifer systems 
IDE81-028016] p0159 H82-14652 

Structural evolntion of three 

geopressured-geothermal areas in the Texas Gulf 
Coast 

[DE81-029799] p0118 H82-15505 

ABCBIIBCIOBB 

Earth shelter 2. 1979-1980 OSC series 

[COBP-800438] p0006 B82-10277 

BA SEC SOLAB 80 home designs 

[DE81-028344] p0067 H82-11316 

Site And Heighborhood Design (SAHD) : Development 

of simplified automated building thermal load 
procedures, phase 1 

£DB81-027138] pOOII H82-11317 

Sampling design for the 1980 commercial and 
multifamily residential building survey 
IDE81-028783] pOOII B82-11320 

User needs for solar decision-making tools: The 

homebuilding industry 

[DE81-027293] p0067 H82-11325 

Solar energy system performance evaluation: 

Forest City Dillon, Hashington, D.C., January 
1980 - December 1980 

[DE81-028174] p0068 B82-11560 

Solar energy system performance evaluation: 

Bontecito Pines, Santa Bosa, California, 

Bovember 1979 - April 1980 

(DE81-028175] p0068 H82-11561 

Solar explosion 

[DB81-026086] p0074 B82-12628 

Besidential site design and energy conservation. 

Part 1: General report 

[DE81-904010) p0027 B82-14398 

Design of an energy conservation building 

[HASA-Tfl-83175] p0027 H82-14632 

Performance predictions of passive solar 
commercial buildings 

(DE81-027979] p0079 H82-15247 

Technology change and energy consumption: A 

comparison of residential subdivisions 
IDE81-030075] p0031 B82-15555 

Summary of passive solar multi-family design 
workshops 

£DB81-030353] p0081 B82-15564 

Indoor air guality 

£DB81-029857] p0033 B82-15611 

ABGEHIIBA 

German-Argentine experiment: Vertical-rotor wind 

engine 

p0141 H82-12648 

ABGOB PIASBA 

Ionization waves in an argon discharge in a 
longitudinal gas flow 

p0127 A82-12666 

ABIZOBA 

Guidebook for solar process-heat applications 

£DE81-027977] p0072 B82-12598 

Geologic applications of thermal -inertia mapping 

from satellite Powder Biver, Wyoming: Cubeza 

Prieta, Arizona, and Xellowstone Hational Park 
£E82-10011 ] pOlie B82-15489 

ASBES 

Crystallized fly-ash feasibility study 

£EPBI-EL-1836) p0009 B82- 10599 

Coal fly ash: A review of the literature and 

proposed classification system with emphasis on 
environmental impacts 

£PB81-215014] p0009 B82-10608 

Aluminum recovery from fly ash and shale-retort 

£DE81-027675] p0O99 B82-11154 

Coal conversion solid waste disposal 

£DE81-028567] p0116 B82-14680 
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Effects of coal fly-ash disposal on aater guality 
in and around the Indiana Danes Hational 
lakeshore, Indiana 

[PB81-2384 79] p0034 B82-15624 

ASPECT BATIO 

Hatnral convection in air layers at various aspect 
ratios and angles of inclination 

p0058 A82-16249 

ASPHALT 

SOL-CICLE: A solar-assisted solvent-recycling 

process for asphalt- ioprcgnation of fiber hoard 
£DE81-903377] p0070 B82-11615 

ASPBALIEBES 

Chemistry of lignite lignefaction 

[DB81-030178] p0093 H82-10249 

ASSESSHEHIS 

Ecological effects assessnent: Begnireoents vs 

state-of-the-art 

[DE81-028092] pQ032 B82-1S598 

ATflOSPHEBIC CHEBISTBZ 

Overview of the biomedical and environmental 
programs at the Oak Bidge Hational Laboratory 
[DE81-027864 j P0021 H82-12765 

Besponse of the oceans to increasing atmospheric 
carbon dioxide 

[DE81-028178] p0025 H82-13558 

AiaOSPHEBIC CIBCOLATIOB 

Bind Power: Besearch on network wind power over 

the Pacific northwest. Executive summary 
[DE81-029360 ] p0142 H82-13519 

ATflOSPHEBIC COBPOSITIOB 

The annual variation of atmospheric C02 

concentration observed in the Horthern Hemisphere 

p0002 A82- 12156 

. Selected studies of four high-temperature 
air -pollution sources 

pOOIS H82-11680 

ATflOSPHEBIC BPPECIS 

Investigation of abrasive action of atmospheric 
particles on the reflectance of mirrors 

p0040 182-10388 

ATflOSPHEBIC TOBBOLEBCB 
Hind ripple analysis 

[DE81-030129 ] p0138 H82-11044 

AOeflEHTATIOH 

Potential environmental prcblems of enhanced oil 
and gas recovery technigues 

[PB81-240186] p0034 H82-1S637 

AOSTBALIA 

Status of solar energy research and development in 
Australia 

[HP-1903916] p0073 H82-12611 

AOTOBATIC COITBOL 

Control of new energy sources in an electric 
utility system 

p0154 A82-13082 

Vertical-axis wind-turbine control strategy 

[DE81-031932] p0141 H82-12591 

AOTOflOBILE EBGIIBS 

A LH2 engine fuel system on board - Cold GB2 
ingection into two-stroke engine with LH2 pump 
[ASHE PAPEB 81-HT-81 ] p0083 A82-10966 

Liquid hydrogen for automotive vehicles - 
Experimental results 

[ASHE PAPEB 81-HI-83] p0083 A82-10968 

The AGT101 technology - An automotive alternative 

p0123 A82-11783 

Lightweight hydrides for automotive storage of 
hydrogen 

p0084 A82- 11790 

Energy conservation through utilization of 
mechanical energy storage 

p0002 A82-11845 

Ceramics for the AGT101 automotive gas turbine 

p0132 A82-16827 

An evaluation of three-way control single and dual 
bed catalysts as applied to heavy-duty gasoline 
engines 

[PB81-224982] p0012 H82-11477 

EFA evaluation of the POEL-HAI device under 

Section 51 1 of the Hotor Vehicle Information and 
Cost Savings Act 

[PB81-22S866] p0012 H82-11479 

EPA evaluation of the Automotive Cylinder 

Oeactivator System (ACDS) under Section 511 of 
the Hotor Vehicle Information and Cost Saving Act 
[PB81-228256] p0013 H82-11480 


Jet impingement heat transfer enhancement for the 
GPD-3 Stirling engine 

[HASA-TH-82727] p0140 H82-11993 

Assessnent of flywheel system benefits in selected 
vehicle applications 

[DE81-025976] p0158 H82-11997 

AGT-102 automotive gas turbine 

[ HASA-CB-165353] p0140 H82-12444 

Test results and facility description for a 
40-kilowatt Stirling engine 

[HASA-Tfl-82620] p0141 H82-13013 

Augmentation of research and analysis capabilities 
for timely support of automotive fuel economy 
activities. Volume 1: Summary 

[PB81-219479] p0022 H82-13018 

Augmentation of research and analysis capabilities 
for timely support of automotive fuel economy 
activities. Volume 2: Appendices A throngn C 

[ PB81-219487] p0022 H82-13019 

Augmentation of research and analysis capabilities 
for timely support of automotive fuel economy 
activities. Volume 3: Appendix D 

[ PB81-219495] p0022 H82-13020 

Performance characteristics of automotive engines 
in the Dnited States, third series: 1977 

Chrysler 318 CID (5.2L). 2V 

[PB81-233025] p0023 H82-13435 

Controlled Speed Accessory Drive demonstration 
program 

[HASA-CB-165010] p0026 H82-13981 

Automotive fuel economy: Potential improvement 

through selected engine and differential gear 
lubricants 

[ PB81-240467] p0030 H82-15453 

AOTOflOBILE POELS 

Aviation gascline versos automotive gasoline 

[AIAA PAPEB 81-1705] p0091 A82-14395 

Optimization of the composition and antidetonation 
properties of AI-93 gasoline 

p0091 A82-15722 

Technological innovation for success - Liquid 
hydrogen propulsion 

p0084 A82-16734 

Alcohol fuels in the Onited States 

PE81-026013] pOOlO H82-11265 

Third automotive fuel economy research contractors 
coordination meeting 

[PB81-222754] p0014 H82-11627 

Project for reliability fleet testing of 
alcohol/gasoline blends 

[DE82-000004] p0107 H82-12250 

Performance characteristics of automotive engines 
in the Dnited States, third series: 1977 

Chrysler 318 CID (5.2L), 2V 

[PB81-233025] p0023 H82-13435 

Evaluation of techniques for reducing in-use 
automotive fuel consumption 

[PB81-233298] p0026 H82-13985 

Highway fuel economy study 

[ PB81-233850] p0026 H82-13986 

Alcohol fuels grant program at Lincoln Land 
Community College, Springfield, Illinois 
[DE82-000744] pO 1 14 H82-14375 

flotor gasolines, winter 1980-81 

[DE81-030845] p0117 H82-15224 

Heavy-duty engine baseline program and HO sub x 
emission standard development ' (1972-73) 
[PB81-244030] . p0034 H82-15621 

ADTOflOBILES 

Evaporative hydrocarbon emissions from a large 
vehicle population 

p0004 A82-14442 

Alternative transportation vehicles for 
military-base operations 

p0005 A82-16348 

Impact of fuel-economy shortfall: Trends in 

technology-weighted EPA versos on-road HPG. 
Periodic analysis memorandum no. 1 
[DE81-030841] p0020 H82-12667 

Heasures of effectiveness of transportation 
systems management 

[PB81-233884] p0026 H82-13984 

AD2IL1ABI POBEB SOOBCBS 

Energy transfer in wind-assist electric power 
systems 

p0130 A82-14359 

Irrigation market for solar thermal parabolic dish 
systems 

[HASA-CB-164955] p0068 H82-11549 
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k prelininac; estioate of fatore cooaaiiications 
traffic for the electric power system 
[HASi-CB'165015] p0024 H82-13493 

a?alabcbb diodes 

K/u/-baiid flat-profile Si-IBPAII diodes with 
10-percent efficiency 

p0058 A82-16132 

AflOHICS 

The role of avionics in the all electric airplane 
[AIAA 81-2219] p0002 A82-13457 

The use of flight manageoent cooputers in air 
carrier operations in the 1980s 

[AD-A105621] p0027 882-14071 

AXES OF fiOZAIIOI 

German- Argentine experiment: Vertical-rotor wind 

engine 

p0141 N82-12648 


B 

BACKFIBE 

A study of factors influencing thermally induced 
hackfiring in hydrogen fueled engines, and 
methods for backfire control 

p0084 A82-11791 

BAKIB6 

Baking of carbon anodes for the electrolysis of 
aluminum by electric resistance Seating 
[BBFI-FB-T-81-168] p0030 882-15168 

BALABCIBG 

Composite flywheel balance experience 

£DE81-769341 ] p0157 882-10549 

BABBIEB LAXEBS 

Suppression of coal dust explosion by water 
barrier in a conveyor belt entry 

[PB81-233306] p0024 882-13489 

BAITBBX CBABGBBS 

Ampere-hour integrator battery charge controller 

p0153 A82-11737 

Effect of positive pulse charge waveforms on the 
energy efficiency of lead-acid traction cells 
tHASA-TB-82709] p0155 SB2-1Q503 

Bapid charging of lead-acid batteries for 

electric-vehicle propulsion and solar-electric 
storage 

[DB81-028084] p0157 882-10548 

Becent progress in lithius/iron sulfide battery 
development 

[DE81-023127] p0157 882-10557 

BATES TBEOBBB 

Application of Bayesian analysis for wind energy 
site evaluation 

p0113 882-13619 

BEAB PLASBA ABPLIFIEBS 

Advanced solar energy conversion solar pumped 

gas lasers 

[BASA-CB-165060] p0079 882-15526 

BBABS (BAOIAIlOl) 

Applications of power beaming from space-based 
nuclear power stations 

p0145 A82-11746 

BEDBOCK 

Underground gasification of steeply dipping beds. 
Phase 2 report: Besults of Bawllns test Bo. 1 

[DE81-028581 ] p0094 882-10255 

Preliminary design study cf underground pumped 
hydro and compressed-air energy storage in hard 
rock. Volume 1: Executive summary 

£DE81-029440] p0155 882-10527 

Preliminary design study of underground pumped 
hydro and compressed-air energy storage in bard 
rock. Volume 2: Project design criteria: OPH 

[DE81-028107 ] p0156 882-10528 

Preliminary design study of underground pumped 
hydro and compressed-air energy storage in hard 
rock. Volume 12: Plant design, CAES 

£DE81-028110] p0157 882-10574 

BEDS (PBOCESS EBGIBEEBIHG) 

Fixed-bed gasification 

[DE82-000432] p0108 882-12261 

H-Coal product physical properties measurement 

[DE81-029095] pOIII 882-13245 

BEES 

Chronic exposure of a honey bee colony to 2.45 GHz 
continuous wave microwaves 

p0003 A82-14347 


BE8DIBG IHEOBI 

Application of ortbotropic plate theory to 
windmill blade design 

p0121 A82-10978 

BEBEFICIAXIOH 

Eater and energy usage in coal preparation 

c PB81-238248] p0112 882-13486 

BETA PABIICLES 

Effects of coal fly- ash disposal on water quality 
in and around the Indiana Dunes Bational 
Lakeshore, Indiana 

£ PB81-238479] p0034 882-15624 

BXBLIOGBAFBIES 

Amorphous silicon bibliography - Introduction 

p0053 A82-13737 

Alcohol fuels bibliography, 1901 - Harch 1980 

£DE81-025482] p0095 882-10263 

Coal fly ash: A review of the literature and 

proposed classification system with emphasis on 
environmental impacts 

£ PB81-215014] p0009 882-10608 

Bibliography of the seasonal thermal energy 
storage library 

f DE81-030470] p0159 882-12586 

Development of testing procedures and 

bibliographic information relevant to the 
testing of solid wastes resulting from 
synthetic-fuels production 

f DE81-030671] p0021 882-12673 

Bibliography of publications dealing with tar sands 
£DE81-026146] p0115 882-14594 

BIOASSAT 


Development of newer methods for the isolation and 
identification of certain components found in 
complex mixtures derived from energy sources and 
the determination of their biological activity 
via bioassay systems 

£DE81-028311] p0092 882-10148 

Development of testing procedures and 

bibliographic information relevant to the 
testing of solid wastes resulting from synthetic 
fuels production 

£DE81-030822] p0020 882-12661 

Development of testing procedures and 

bibliographic information relevant to the 
testing of solid wastes resulting from 
synthetic-fuels production 

fDE61-030671] p0021 882-12673 

BIOCOBVEBSIOB 

Energy from biomass and wastes V; Proceedings of 
the Fifth Symposium, lake Buena Vista, FL, 

January 26-30, 1981 

p0090 A82-12400 

Peat biogasif ication development program 

f DE81-028299] pOIOI 882-11243 

Production and utilization of methane from 
anaerobic sludge digestion in U.S. 
wastewater-treatment plants 

£DE81-029958] pOIOI 882-11246 

Interactive model to assess economics of anaerobic 
digestion of the farm 

f DE82-000452] pOIIO 882-12620 

Basis for research proposals concerning 

(industrial) solar energy production processes 
derived from biological principles 

p0075 882-12640 

Environmental and economic comparison of advanced 
processes for conversion of coal and biomass 
into clean energy 

£ PB81-234239] p0023 882-13256 

Biometbanation of biomass pyrolysis gases 

£DE82-000238] p0113 882-13541 

Feasibility study for an alcohol-fuels plant for 
Buffalo, Hew fork 

£DE82-000032] p0114 882-14377 

BIOOEGBADAIIOB 

Enhancement of methane gas production using an 

industrial waste in anaerobic digestion 

effects of chrome shavings from leather tanning 
£DE81-023819] p0095 882-10267 

BIOGEOCBEBISZBX 


Biogeochemical evidence for subsurface hydrocarbon 
occurrence, recluse oil field, Hyoming: 

Preliminary results 

£0SGS-CIBC-837] pOIIO 882-12693 

BIOLOGICAL EFFECIS 

Chronic exposure of a honey bee colony to 2.45 GHz 
continuous wave microwaves 


p0003 182-14347 
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BIOflASS 

The aiiiiaal variatioa of atoospheric C02 

conceatrataoQ ohsexved xa the Horthern Hemisphere 

p0002 A82-12156 

Costs for alternative grain-residue-collection 
systems 

IDE81-029072 ] pOIIO H82-12633 

BIOBASS EBEBGI IBODOCTIOH 

Agricultaral policies and biomass fuels 

pOOOl A82-11542 

Enthanol fuels from nicmass projects 

p0089 A82-11837 

Energy from biomass and Hastes T; Proceedings of 
the Fifth Symposium, Lake Buena Vista, FL, 

January 26-30, 1981 

p0090 A82-12400 

Biomass resources for alcohcl fuels 

p0J90 A82-12533 

Fuels from hicmass and Hastes Book 

p0091 A82-14986 

Biomass conversion processes for energy and fuels 
Book 

p0092 A82-18114 

Hethane production from alkaline food vaste 

p0092 H82-10115 

Kinetics and catalysis of producing synthetic 
gases from biomass 

[PB81-217614] p0095 H82-10272 

Development cf a small-scale commercial alcohol 
dehydration 190 to 200 proof 

[DE81-030158] pOlOO N82-11235 

Hear-term goals for alcohcl fuels from biomass: 

An overvieH of resource reguirements, land use, 

environmental, and socioeconomic impacts 

ethyl alcohol production 

[DE81-029987] pOOlO M82-11245 

Transportation fuels from synthetic gas 

[DE81-029614] p0102 H82-11258 

Environmental research plan for gas supply 

technologies. Volume 2: Environmental research 

plan 

[PB81-222317] pOOII 882-11274 

Environmental research plan for gas supply 
technologies. Volume 1: Executive summary 

[PB81-222309 ] pOOIS 882-11657 

Partial acid hydrolysis pretreatment for enzymatic 
hydrolysis of cellulose: A process development 

study of ethanol production 

p0107 882-12236 

Development of hydroconversion of biomass to 
synthetic fuels 

[DE81-030954 ] p0108 882-12260 

Design, construction, and operation of a full 

scale experimental anaerobic fermentation facility 
[DE81-029028 ] pOIIO 882-12605 

Status of solar energy research and development in 
Australia 

[NP-1903916] p0073 882-12611 

Environmental and econcmic comparison of advanced 
processes for conversion of coal and biomass 
into clean energy 

[PB81-234239 ] p0023 882-13256 

Solar-central-receiver fuels and chemicals 

[DE82-000941 ] p0077 882-13530 

Technology assessment cf sclar energy systems: 
Availability and impacts cf Hoody biomass 
utilization in the Pacific Horthvest 
[DE82-000705 ] p0024 882-13535 

Biomass energy systems: Descripticns and 

employment reguirements for typical operations 
[DE82-000236] p0113 882-13538 

Biomethanaticn of biomass pyrolysis gases 

[DE82-000238] p0113 882-13541 

Treatment of biomass gasification Hasteuaters 
using reverse osmosis 

[DE82-000698] p0025 882-13566 

Treatment of biomass-gasif ication Hasteuaters by 
uet-air oxidation 

[DE82-000935] p0025 882-13567 

Feasibility study for an alcohol-fuels plant for 
Buffalo, 8eH York 

[DE82-000032] p0114 882-14377 

Biomass energy utilization in the Pacific 

Horthnest: Impacts associated Hith residential 

use of solid fuels 

[DE81-029137] p0115 882-14383 

Fuels and chemicals made from solar energy 

[DE81-025018] p0077 882-14384 


Energy balance and utilization of agricultural 
Haste on a farm 

[PB81-229262] p0115 882-14385 

Studies on sugarcane as an energy crop for Punjab 

[PB81-232308] pO 1 15 882-14386 

Education and training implications of biomass 
energy system use 

[DE81-029956] p0028 882-14664 

Thermochemical production of liquids from biomass 
[DE81-030065] p0117 882-15226 

BIOSIHTBESIS 

Peat biogasification development program 

[DE81-028299] pOIOI 882-11243 

Design, construction, and operation of a full 

scale experimental anaerobic fermentation facility 
[DE81-029028] pOIIO 882-12605 

Biomethanation of biomass pyrolysis gases 

[DE82-000238] p0113 882-13541 

Improved polymers for enhanced oil recovery 
synthesis and rheology 

[DE81-030194 j p0118 882-15509 

BISHDIB TELIOBIDES 

Production of alloys of bismuth telluride for 
solar thermoelectric generators 

p0041 A82-10471 

BlIDBEBS 

Liquefaction of bituminous coals using disposal 
ore catalysts and hydrogen 

[DE81-029134] p0093 882-10154 

BLABKEIS (FOSlOH BEACTOBS) 

Technology of controlled nuclear fusion 

[DE81-027361] p0144 882-15893 

BOEIHG 727 AIBCBAFI 

Fuel conservation noH improvements for 

existing production run transport aircraft 

p0005 A82-17281 

BOEIHG 737 AIBCBAFT 


Fuel conservation non improvements for 

existing production run transport aircraft 

p0005 A82-17281 


BOILBBS 

Present status of Florida Poner Corporation's 
D.O.E. funded feasibility study of the Higgins 
plant repovering/coal gasification project 

p0089 A82-11834 

An overvieu of f luidized-bed combustion /FBC/ 
design practice 

p0090 A82-11850 

The effect of non-aarkovian cloud patterns on the 
design of a regulator for a solar-pouered boiler 

p0052 A82-13083 

Technological activities for high performance 

receivers for solar thermal pover plants 

[BaFT-FB-T-80-133] p0066 882-10571 

The Bogers focusing heliostat experimental program 

at Bensselaer Polytechnic Institute 
[PB81-226813] p0071 882-11625 

Control of utility boiler and gas turbine 

pollutant emissions by combustion modification, 
phase 2 

[ PB81-222267] p0015 882-11654 

Hagnetohydrodynamic research program of the HHD 
Energy center at Bississippi State University 
and structural features of HHD radiant boilers 
[DE81-029901 j p0139 882-11934 

Industrial application of fluidized-bed combustion 
£DE81-030272 j p0105 882-12182 

Horksbop proceedings: D-bend tube cracking in 

steam generators 

[DE81-903765] p0142 882-13515 

Evaluation of coal gasification/combined cycle 
pover plant feasibility at the Sevells Point 
8aval Complex, Borfolk, Virginia 

[AD-A103674] p0116 882-14639 

Boorbead district beating, phase 2 

[DE81-029689] p0031 882-15556 

Evaluating B and D options under uncertainty. 

Volume 2: Atmospheric fluidized-bed combustion 

commercialization strategies 

[DE81-904246] p0035 882-16012 

B01L18G 


Boiling flov instability of a fixed mirror 
distributed focus solar receiver 


p0041 A82-10810 

characterization of diesel emissions as a function 
of fuel variables 

[ PB81-244048] p0118 882-15233 


A-8 


SOfiJECS IBOBZ 


CABBOBBTOBS 


BOBBBOLES 

Sandia program in geotiiernal technology development 
[0881-02539'*] p0119 Bei-ISSite 

BOBIOBS 

Solar selective properties and high temperature 
stability of CVD ZrB2 

p0057 A82-16055 

bobob alboxs 

Amorphous horon-silicon-hydrogen alloys for 
thin-film hetero junction solar cells 
[DEBI-OaXiaH] p0068 H82-11557 

BBAIIOB CICIE 

Huclear reactor closed Brayton cycle space power 
conversion systems 

p0126 A82-11840 

Brayton cycle using dissociating nitrosyl chloride 

p0126 A82-11852 

Buffer thermal energy storage for a solar Brayton 
engine 

[AIAA PAPES 81-2531] p00S3 A82-14002 

Satellite power system: Concept development and 

evaluation program. Volume 4: Energy 

conversion and power management 

[NASA-TH-58237-V0L-4] p0078 N82-14634 

BBAZIB 

Assessment of oil-shale technology in Brazil 

[DE81-027574] pOOlO S82-11249 

BBIBBS 

Corrosion testing of carbon steel in aereated 
geothermal brine 

[DE81-028653] p0093 H82-10201 

Geothermal environmental assessment: Benavior of 

selected geothermal brine contaminants in plants 
and soils 

[PB81- 222333] p0015 B82-11671 

Pormation evaluation in liguid-dominated 
geothermal reservoirs 

[DOE/EI-28384/T1] p0109 N82-12514 

Sampling and analysis of potential geothermal sites 
[PB81-240061 ] p0119 B82-15593 

BOPFBB SIOBAGB 

Buffer thermal energy storage for a solar Brayton 
engine 

[AIAA PAPEB 81-2531] p0053 A82-14002 

BOIUIIBGS 

Theoretical basis of the COE-2 building energy use 
analysis program 

[CE81-028896] p0030 N82-15242 

BOBEABS (OBGABIZAllOBS) 

Department of Energy projects 

[CE82-000038] p0018 H82-12579 

BOBBBBS 

Flame-retention head burner efficiency test 

results and analysis: Space-heating-eguipment 

test program 

[DE81-030219] p0093 M82-10153 

BOBBIBG BAIB 

Fundamentals of nitric oxide formation in 
fossil-fuel combustion 

[DE81-030329] p0033 B82-15608 

BX-PBOCOCIS 

Ozydesulfurization of coal by acidic iron sulfate 
solutions 

[DE82-000464] p0106 B82-12199 

Power-plant fly-ash utilization: A 

chemical-processing perspective 

[DE81-025452] p0022 B82-13191 


c 


CACHIDH COBPOOBOS 

Parametric study of the cadmium 

thermoelectrochemical hydrogen cycle 

p0083 A82-11785 

Investigations on a Se-CdO photovoltaic cell 

p0132 A82-16052 

CADBIDfl SDLFIDES 

Solution grown PbS/CdS multilayer stacks as 
selective absorbers 


p0041 A82-10472 

Infrared guenching of photocapacitance in 
Cu/x/S/cdS solar cells 

p0042 A82- 11187 

A numerical model of a graded band gap 
CdS/x/Te/1-x/ solar cell 

p0050 A82-12817 

Preparation and properties of graded band gap 
CdS/x/Te/1-x/ thin film solar cells 

p0051 182-12818 


Effect of annealing CdS on a sintered CdS/Cu2S 
solar cell 

pOOSI A82-12820 

Pnotoelectrochemical behaviour of CdS/Nal. 3.3BH3 
/lignid sodium iodide ammoniate/ junctions - 
Utilization in solar energy conversion 

pOOSI A82-12822 

Bickel sulphide-lead sulphide and nickel 

sulphide-cadmium sulphide selective coatings for 
solar thermal conversion 


p0059 A82-16745 

CADHIOB lELIOBXDBS 

A numerical model of a graded band gap 
CdS/x/Te/1-x/ solar cell 

p0050 A82-12817 

Preparation and properties of graded band gap 
Cd£/x/Ie/1-x/ thin film solar cells 

p0051 A82-12818 

Thin-film polycrystalline cadmium telluride solar 
cells and large-area polycrystalline silicon 
solar cells 

p0062 N82-10490 

Controlled cadmium telluride thin films for 
solar-cell applications 

[CE81-023275] p0066 M82-10569 

CALCIOB FLOOBIDBS 

Calcium/metal sulfide battery development program 
[ABl-81-14] p0158 B82-11578 

CAUFOBBIA 

Geophysical survey, Paso Bobles geothermal area, 
California, part of the resource assessment of 
low- and moderate-temperature geothermal 
resource areas in California 

[DE81-026038] p0109 N82-12517 

Besource assessment of Low and 

Boderate-temperature geothermal waters in 
Calistoga, Napa County, California 
[CE81-025559] p0109 N82-12518 

CALOBIC BEQOIBBBBBIS 

Energy expenditure and dietary change 

[ PB81-218471] p0009 H82-10717 

CAPACIIABCB 

Low freguency capacitance characterizations on 
indium/x-phase of metal free phthalocyanine 
solar cells 

p0053 A82-13806 

CABBOB 

Baking of carbon anodes for the electrolysis of 
aluminum by electric resistance heating 
[BHFI-FB-I-81-168] p0030 H82-15168 

CABBOB DIOXIDE 

Besponse of the oceans to increasing atmospheric 
carbon dioxide 

[DE81-028178] p0025 B82-13558 

CABBOB DIOXIDE COBCBBTBATIOB 

The annual variation of atmospheric C02 

concentration observed in the Northern Hemisphere 

p0002 A82-12156 

CABBOB BOBOXIDE 

Chemistry and catalysis of coal liquefaction: 
Catalytic and thermal upgrading of coal liquid 
and hydrogenation of CO to produce fuels 

[DOE/ET-14700/1 ] p0102 H82-11259 

Chemistry and catalysis of coal liquefaction: 
Catalytic and thermal upgradinq of coal liquid 
and hydrogenation of CO to produce fuels 

[ DOE/ET-14700/2] p0102 N82-11260 

Control of hydrocarbons and carbon monoxide via 
catalytic incineration 

[DE82-000508] p0025 H82-13560 

CABBOB STEELS 

Corrosion testing of carbon steel in aereated 
geothermal brine 

[CE81-028653] p0093 N82-10201 

CABBOBACEOOS BAIBBIALS 

Transport characteristics of alternate slurry fuels 
[DE81-028580] p0146 B82-11255 

Exploration of coal and anthracitic carbonaceous 
shale resources, Narragansett Basin, 
nassachusetts, and fihode Island 

[DE81-030895] p0104 N82-11523 

CABBOBATES 

Carbonate fuel cell power plant systems 

p0131 A82-15069 

solid-solid reactions in coal conversion processes 

p0107 N82-12238 

CABDDBEIOBS 

Evaluation of the micro-carburetor 

[NASA-CB-164958] p0016 H82-11994 


CABCIBOGEIS 


SUBJECT ZHDEX 


CABCIBOGEIS 

Carcinogenic effects of coal -con version materials 
[DE81-028108] ■ p0029 N82-14803 

CABBIEB DEESITY (SOLID STATE) 

Theory of back surface field silicon solar cells 

pOQSo A82- 15447 

CABBIEB BOBILIII 

Carrier-collection efficiencies in amorphous 

hydrogenated silicon Schottky-barrier solar -cells 

p0042 A82-11185 

CABBIEB TBAISFOBT (SOLID STATE) 

Vertical solar cell and internal electric field 

p0042 A82-11189 

Dependence of minority carrier diffusion length on 
illumination level and temperature in single 
crystal and polycrystalline Si solar cells 

p00S3 A82- 13804 

A method for experimental assessment of the 
shifting approximation, vith application to 

polysilicon solar cells effect of constant 

secies resistance 

p0058 A82-16131 

CASflAH SEA 

Petroleum geology and resource assessment of the 
middle Caspian Basin, OSSfi, vith special 
emphasis on the Ozen field 

[DE81-029951 ] , p0104 H82-11518 

CAST IBS 

Silicon solar cell process development, 
fabrication and analysis 

[HASA-CB-163787] p0063 B82-10500 

CATALYSIS 


Chemistry of lignite liquefaction 

[DE81-030178] p0093 H82-10249 

Transportation fuels from synthetic gas 

[DE81-029614 ] p0102 E82-11258 

Chemistry and catalysis of coal liquefaction: 
Catalytic and thermal upgrading of coal liquid 
and hydrogenation of CO to produce fuels 

[DOE/ET-14700/1 ] p0102 H82-11259 

Chemistry and catalysis of coal liquefaction: 
Catalytic and thermal upgrading of coal liquid 
and hydrogenation of CO to produce fuels 

[DOE/EI- 14700/2] p0102 H82-11260 

Selective separation of coal feedstocks for 
conversion by magnetic separation techniques 
[DE81-028060] p0108 M82-12263 

CATALYSTS 


Desulfurization vith transition metal catalysts 
[DE81-028935] p0092 N82-10143 

Liquefaction of bituminous coals using disposal 
ore catalysts and hydrogen 

[DE81-029134] p0093 B82-10154 

Chemistry and morphology cf coal liquefaction 

[DE81-028899] p0095 H82-10264 

Kinetics and catalysis of producing synthetic 
gases from biomass 

[PB81-217614] pC095 882-10272 

Assessment of advanced coal gasification processes 
[BASA-CB-164949] p0098 882-11146 

Catalyst and reactor development for a ' 
liquid-phase f ischer-tropsch process 
[DE81-028209] p0099 882-11168 

An evaluation of three-vay control single and dual 
bed catalysts as applied to heavy-duty gasoline 
engines 


[PB81-224982] p0012 882-11477 

Catalytic hydrogenation of coal-derived liquids 

tDE81-030485] p0106 882-12198 

Development of a process for recovery of valuable 
components from complex hydrodesulfurization 
' catalysts especially tungsten, mclybdenum, 
vanadium, nickel and cobalt 

[BBPI-FB-T-80-186] p0016 882-12204 

Thermal processing of used catalysts 

[BBPT-FB-T-80-189] p0016 882-12205 

Development of catalytic systems for the 

conversion of syngas to jet fuel and diesel fuel 
and higher alcohols 

[DE82-000067] p0108 882-12255 

Synthesis gas conversion tc liquid fuels using 
promoted fused iron catalysts 

[DE81-030857] p0108 882-12259 

Control of hydrocarbons and carbon monoxide via 
catalytic incineration 

[DE82-000508] p0025 882-13560 


Development of superior denitrogenation and 

isomerization catalysts for processing crude oil 
derived from shale, part 1 

£AD-A105657) p0113 882-14317 

Catalytic effect of iron in hydrogasification of 
coal 

[DE81-023928] p0113 882-14323 

Exploratory study of coal-conversion chemistry 

[DE81-016136] p0119 882-15552 

Kinetics of reactions in a wet flue gas 

simultaneous desulfurization and denitrification 
system 

[DE81-029853] p0033 882-15607 

CATALYTIC ACTIVITY 

Hydrogen generation by means of catalyzed Bg-Al 
hydrolysis 

p0083 A82-10398 

Cryogenic methane separation/catalytic 
hydrogasif ication process analysis 
CDE81-029123] p0093 882-10152 

Coal hydrogenation via bonding of metallic 

compounds to coal, part 1. Solubilization of 
Illinois bituminous coal - the critical 
importance of methylene group cleavage, part 2 
[DE81-027562] pOlOO 882-11236 

Transient catalytic combustor model 

[ HASA-CH- 165324] p0142 882-13507 

Catalytic effect of iron in hydrogasification of 
coal 

[DE81-023928] p0113 882-14323 

Exploratory study of coal-conversion chemistry 

[DE81-016136] p0119 882-15552 

CAIASIBOPBE TBEOBY 

Is geothermal simulation a catastrophe? 

[DE81-026750] p0105 882-11588 

CAVITY BESOBAIOBS 

High efficiency SPS klystron design 

p0148 882-12552 

Analytic investigation of efficiency and 

performance limits in klystron amplifiers using 
multidimensional computer programs; multi-stage 
depressed collectors; and thermionic cathode 
life studies ' 


The Besonant Cavity Badiator (BCB) 
CELL ABODES 


p0148 882-12553 
p0148 882-12556 


- Photocorrosion of strontium titanate photoanodes 

■ p0057 A82-16056 

Calcium/metal sulfide battery development program 
[A8L-81-14] p0158 882-11578 

Electrodes and diaphragms for fuel cells 

[BHFT-F3-T-81-047] p0143 882-14666 

CELL CATHODES 

Bechargeable lithium/vanadium oxide cells 
utilizing 2He-IHF/LiAsF6 

p0154 A82-15726 

Electrodes and diaphragms for fuel cells 

[BHFT-FB-I-81-047] p0143 882-14666 

CELLS (BIOLOGY) 

Progress report to the Department of Energy in 
support of basic energy and policy research' ' 
[DE81-025882] p0028 882-14648 

CELLULOSE 


Partial acid hydrolysis pretreatment for enzymatic 
hydrolysis of cellulose: A process development 

study of ethanol production 

p0107 882-12236 


CEBEBIS 


Construction of a recycled Portland 

concrete pavement Connecticut 

[PB81-233553] 

Dimensions, volume 65, number 3 
£PB8 1-235053] 

CEBSUS 

Fuels and electric energy consumed 
£PB81-240442] 

CEBIBAL AHBBICA 


cement ' 
expressway 
p0023 882-13267 

p0161 882-15436 


p0032 882-15594 


Energy and development in Central America. Volume 
1: Begional assessment 

£PB81-231540] p0032 882-15589 

Energy and development in Central America.^ Volume 
2: Country assessments 

£PB81-231557] p0032 882-15590 

CEBIBIFUGIHG 


Cyclone performance estimates for pressurized 

flnidized-bed combustion combined cycle 

power generation 

£DE81-028504] p0093 882-10156 


A-10 


SOBJSCS IIOBZ 


CBBHICAI BBACSOBS 


CEBAOIC COAXZBGS 

aetallorgical coatlogs 1960; Pioceedings of the 
Seventh International Conference, San Oiego, CA, 
April 21-25, 1980. Tclnnes 162 

p0161 A82-172S1 

BSD oxidant internediate tenperatare ceraoic 
heater stady 

[HASA-CB-165W3] p0144 B82-1S527 

CEBABICS 

Ose of cerasics in .point-focus solar receivers 

[AIAA PAPEE 81-2552] p0054 A82-1401S 

Ceranics for the AGT101 autoootive gas turbine 

p0132 A82-16827 

Energy and ceramics BcoA 

p0005 A82-17076 

low cost silicon-on-ceraaic photovoltaic solar ceils 

p0059 A82- 17098 

The use of semiconducting oxide ceramics in solar 
energy conversion 

p0059 A82-17099 

OS ceramic beat exchanger technology: status and 

opportunities 

[OB81-029686] p0030 H82-15210 

CESlOB PIASBA 

The plasmadynaaics and ionization kinetics of 
thermionic energy conversion 

p0137 B82-10494 

Study of radiatively sustained cesium plasmas for 
solar energy conversion 

[HASA-CB-1 66265] p0075 B82-13039 

CBTABE 

Characterization of diesel emissions as a function 
of fuel variables 


[PB81-244048] p0118 B82-15233 

CBABBBL PLOB 

Field demonstration of the conventional steam 
drive process with ancillary materials 
[DE81-026849] p0115 B82-14522 

Field demonstration of. the conventional steam ^ 
drive process with ancillary materials 
[DE81-026962] pOIIS H82-14523 

CBABACSEBIZAIlOa 

crystallized fly-ash feasibility study 

[EPBI-EL-1836] p0009 B82-10599 

CBABGE CABBIEfiS 

Field nonuniformity due to photogenerated carriers 
in a p-i-n solar cell 

p0060 A82- 17650 

CBABGB DIBSBIBOIIOB 

Investigation of the zinc electrode reaction 

nickel zinc batteries 

£DE81-030221 ] p0157 B82-11368 

CBABBIBG 

The corrosion of some superalloys in oontact with 
coal chars in coal gasifier atmospheres 

. p0091 A82-17974 

CBEBICAL ABALISIS 


Comparison of flichigan Basin crude oils 

p0091 182-17007 

Techniques for geothermal liquid sampling and 
analysis 

[DE81-030151 ] - p0098 B82-11149 

Cevelopment and application of analytical 
techniques to chemistry of donor solvent 
liquefaction 

£DE81-029125] i p0099 B82-11166 

Development and application of analytical 
techniques to chemistry of donor solvent 
liquefaction 

£DE81-025961 ] p0099 H82-11167 

Informational report on the measurement and 
characterization of diesel exhaust emissions 
£PB81-221251] p0009 B82-11175 

Survey of particulate eiission macro- and 
micro-sampling and sizing methods 

£DE81-028348] , p0014 H82-11642 

Peat deposits of Dismal Swamp pocosins: Camden, 

Currituck, Gates, Pasquotank, and Perquimans 
Counties, Forth Carolina 

£DE81-029642] p0109 H82-12524 

Chemical element concentrations in liquids and 

solids associated with power- plants using FGD 
systems 

£DE81-030422] p0027 H82-14322 

Oil spill identification hy chemical analysis 

p0115 S82-14583 

Botor gasolines, winter 1980-81 

£DE81-030845] p0117 H82-15224 


CBEBICAL COBFOSIXIOB 

Optimization of the composition and antidetonation 
properties of Al-93 gasoline 

p0091 A82-15722 

Chemistry of lignite liquefaction 

£DB81-030178] p0093 H82-10249 

Effects of components of synfnels on soot formation 
£DE81-027961] p0101 H82-11242 

CBEBICAL BLBBBBTS 

. Elemental composition of atmospheric 

fine-particles emitted from coal burned in a 
modern electric power plant equipped with a 
flue-gas desulfurization system 

£DE81-030073] p0033 H82-15610 

CBEBICAL BBGIBBEBIBG 

Field demonstration of the conventional steam 
drive process with ancillary materials 
£DE81-026849] p0115 B82-14522 

Field demonstration of the conventional steam 
drive process with ancillary materials 
£DE81-026962] p0115 882-14523 

CBEBICAL EQOILIBBIOB 

One-dimensional equilibrium-chemistry flow model 
for coal combustors 

£DE81-027622] p0099 H82-11158 

CBEBICAL PBOPBBIIES 

Development of hydroconversion of biomass to 
synthetic fuels 

£DE81-030954] p0108 B82-12260 

Solar-central-receiver fuels and chemicals 

£DE82-000941] p0077 H82-13530 

CBEBICAL BBACZIOBS 

The application of reversible chemical reactions 
to solar thermal energy systems 

p0038 A82-10020 

Hodel calculations of the chemical processes 

occurring in the plume of a coal-fired power plant 

p0005 A82-16342 

Chemistry and morphology of coal liquefaction 

£DE81-028899] p0095 N82-10264 

Vertical combustor for refuse combustion 

[DE81-030002] . p0098 H82-11152 

Investigation of mechanisms of hydrogen transfer 
in coal hydrogenation 

£DE81-030492] p0099 B82-11165 

Chemical beat pump program: An overview < 

£DE81-025086] p0012 882-11414 

Coal combustion in high convective flows 

£DE81-030391] p0106 882-12194 

Pyrolysis of coal-drived fuels using the 

laser-powered homogeneous pyrolysis technique 
£DE82-0002S1] p0106 882-12196 

Oxydesulfurization of coal by acidic iron sulfate 
solutions 

£DE82-000464] p0106 882-12199 

Investigation of factors affecting the in-situ 
combustion retorting of oil shale 
£DE82-000482] p0106 882-12200 

Development of a metal hydride process for 

hydrogen recovery from supplemented natural gas 
£DE81-022685] p0086 882-14382 

Bathematical modelling of some chemical and 
physical processes in underground coal 
gasification 

£DE81-027941] p0116 882-14613 

CBEBICAL BEACTOBS 

An experimental study of S03 dissociation as a 
mechanism for converting and transporting solar 
energy 

p0043 A82-11214 

Fluidized bed coal combustion reactor 

£8ASA-CASE-BPO-14273-1 ] p0097 882-11144 

Catalyst and reactor development for a 
liquid-phase fiscner-tropsch process 
£DE81-028209] p0099 882-11168 

Solar coal-gasification reactor for 
hydrocarbon-free synthesis gas 

£D£81-026600] p0067 882-11247 

Kinetics of 80/ sob x formation during early 
stages of pulverized-coal combustion 
£DE81-029071] p0014 882-11641 

Interactive model to assess economics of anaerobic 
digestion of the farm 

£DE82-000452] pOIIO 882-12620 

Controlled-flash pyrolysis 

£D£82-000284] pOIII 882-13196 

Fuels and chemicals made from solar energy 

£DE81-025018] p0077 882-14384 


A-11 


CHBHICAL XBS3S 


SOBJECI IBDEX 


CHBBICU lESlS 

Testing and evalnataon o£ BBD materials and 
substmctares 

£DE81-02«331 ] p0143 H82-13926 

CHIPS (EXeciSOBlCS) 

Haiti junction High voltage concentrator solar cells 

p0047 A82-11796 

CHLOBIBBTIOB 

Coal desulfurization by lev teoperature 
chlorinoljsis, pbase 3 

[BAS4-CE- 164957] p0098 H82-11145 

Hjdrodesulfurization of cBlorxnated coal 

[HAS4-CASE-BPO-15304-1 ] p0107 H82-12240 

Flat-plate solar array project. Task 1; Silicon 
material: Investigation of the 

Jiydrochlorination of SiCIsubU 

[HASA-CH-165042] p0078 H82-14631 

CHIOBOSILABES 

Flat-plate solar array project. Task- 1: silicon 

matecxal: Investigation of tbe 

bydrochlorination of SiC1sub4 

[HASA-CB-165042] p0078 H82-14631 

CHBOHIOfl 

Enhancement of methane gas production usxng an 

industrial uaste in anaerobic digestion 

effects of chrome shavings from leather tanning 
£DE81-023819] p0095 H82-10267 

Performance of advanced chromium electrodes for 
the BASA Bedox Energy Storage System 
£HAS4-IH-82724] p0159 H82-12574 

CHBOHIOH OXID^ 

Optical properties of selectively absorbing 
chromium films deposited at obligee angle of 
incidence 

p0040 A82-10467 

Hetallurgical analysis and high temperature 

degradation of the black chrome solar selective 
absorber 

p0060 A82- 17252 

Oxidation of electrodeposited black chrome 
selective solar absorber films 

p0060 A82- 17255 

CXBCQIT PfiOTECTIOB 

Distributed photovoltaic systems: Utility 

interface issues and their present status 
£HAS4-CB-165019] p0076 H82-13492 

CIBCOIAB lOBES 

Experimental and analytical investigation of a 
fluidic pover generator 

£JPI-P0B-81-100] p0142 H82-13386 

CITIES 

An energy saving transit concept for nev tovns 

p0005 A82-15665 

CLADOIHG 


Asymmetric stress and failure analysis 

£DE81-026842] p0142 H82-13451 

CLEAB EBE6GI 

A vertical axis cyclogiro type wind-turbine with 
freely-hinged blades 

p0125 A82-11829 

Siting and land- use considerations in wind energy 
development 

£AIAA PAPEB 81-2541] p0003 A82-14009 

Cost estimates for advanced/innovative wind energy 
conversion systems /ABBCS/ 

£AIAA PAPEB 81-2557] p0128 A82-14016 

A modular simulation model for a wind turbine system 
£AIAA PAPEB 81-2558] p0128 A82-14017 

An analytic model of high solidity vertical axis 
windmills 

p0131 A82- 14360 

Energy technology VIII: Hew fuels era; Proceedings 
of the Eighth Conference, Washington, DC, Harch 
9-11, 1981 

• p0004 A82-14925 

The electric utility 4.5 HH fuel cell power plant 
- An urban demonstration 


p0131 A82-15070 

Energy for the year 2000 Book 

p0006 A82- 18120 

Environmental and economic comparison of advanced 
processes for conversion of coal and biomass 
into clean energy 

£PB81-234239] p0023 H82-13256 

Indoor air quality 

£DE81-02S857] p0033 H82-15611 

Heavy-duty engine baseline program and HO sub x 
emission standard development (1972-73) 

£PB8 1-244030] p0034 H82- 15621 


CLEABIHG 

Process for removing sulfur oxides from gases with 
direct production of a usable finished reaction 

product ammonium sulfate fertilizer 

£BHFT-FB-T-81-102] p0029 H82-15142 

CLIHATE 


Effects of atmospheric variability on energy 
utilization and conservation 

£DE81-026308] p0008 H82-10592 

Oceans and ocean currents: Their influence on 

climate 

£DE81-027263] p0016 H82-11731 

Heteorological and climatological investigation: 
Beview of January - June 1980 investigative period 
£DE81-030740] pOIII H82-12731 

CUaBIHG FLIGHT 


Energy savings with today's technology 

aircraft fuel management through in-flight 
monitoring 

p0005 A82-17282 

CLOOD COVEB 

The effect of non-Harkovian cloud patterns on the 
design of a regulator for a solar-powered boiler 

p0052 A82-13083 

COAL 


Fracture flow of groundwater in coal-bearing strata 
£ DE81-023810] p0096 M82-10479 

Study of the formation of submicron particulates 
generated by coal combustion 

£ DE81-027447] p0008 H82-10586 

Coal fly ash : A review of the literature and 

proposed classification system with emphasis on 
environmental impacts 

£ PB81-215014] p0009 H82-10608 

Coal desulfurization by low temperature 
chlorinolysis, phase 3 

£ HASA-CB-164957] p0098 H82-11145 

Computational tools for pnlverized-coal combustion 
£DE81-028582] p0098 N82-11148 

One-dimensional equilibrium-chemistry flow model 

for coal combustors 

£DE81-027622] p0099 H82-11158 

laboratory study for removal of organic sulfur 
from coal 


£DE81-025132] pOOlO H82-11239 

low/medium-Btu coal-gasification assessment 
program for specific sites of two Bew Xork 
utilities 

£DE81-025518] pOIOI B82-11240 

Controlled Betracting Injection Point (CBIP) 
system: A modiried-stream method for in situ 

coal gasification 

£DE81-026477] p0102 H82-11248 

Transport characteristics of alternate slurry fuels 
£DE81-028580] p0146 H82-11255 

Gas recovery from coal deposits 

£PB81-222291] p0103 M82-11271 

Coal gasifier parameters influencing environmental 
pollutant production 

£ PB81-221301] pOOII N82-11273 

Geologic considerations in underground coal mining 
system design 

£ HASA-CB-164961 ] p0104 H82-11516 

Planning a comprehensive program for exploration 
of the anthracite deposits of the Harragansett 
Basin of Hassachusetts and Bhode Island, phase 1 
and 2 


£DE81-028490] p0104 H82-11519 

Exploration of coal and anthracitic carbonaceous 
snale resources, Harragansett Basin, 

Hassachusetts, and Bhode Island 

£DE81-030895] p0104 H82-11523 

Energy analysis of human ecosystems in an 
Appalachian coal county 

£DE81-025177] p0013 H82-11574 

Development, testing, and evaluation of HBD 
materials and component designs. Volume 1: ' 
Executive summary 

(DE81-026203] p0139 H82-11947 

Assessment of pulverized-coal-fired combustor 
performance 

£DE81-030860] p0105 H82-12187 

Coal combustion in high convective flows 

£DE81-030391] p0106 H82-12194 

Solvent-Befined Coal (SBC) process 

£DE81-031937] p0106 H82-12197 

Oxydesulfurization of coal by acidic iron sulfate 
solutions 


£DE82-000464] 


p0106 H82-12199 
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Supercritical aulticospoueut solvent coal extraction 
[HASA-CASE-llPO-15767-1 ] p0107 H82-12241 

Selective separation of coal feedstocks for 
conversion by nagnetic separation tecbnigues 
[OE81-028060] pOIOS H82-122£3 

Designing process wells fcr an underground 
coal-gasification envircnoent 

[0E81-0281I34} pOIOS 882-12264 

Evaluation of novel underground transport systems 
[OE81-030279] p0146 882-12520 

Feasibility analysis of trench strip and anger 
mining 

[DE81-027557] p0017 882-12521 

Extensible bridge-conveyor concepts for coal-mine 
face haulage 

[DE81-031974] p0146 882-12525 

Power-plant fly-ash utilization: A 

chemical-processing perspective 

IDE81-025452] p0022 882-13191 

Controlled-f lash pyrolysis 

[DE82-000284] p0111 882-13196 

Environmental and economic comparison of advanced 
processes for conversion of coal and biomass 
into clean egergy 

[PB81-234239] p0023 882-13256 

Bater and energy usage in coal preparation 

[PB81-238248] p0112 882-13486 

Environmental effects of pcllutants from coal 

combustion. 2: The Colstrip, Eontana Power Plant 

(PB81-234114] p0026 882-13573 

Pyrolytic characterization of the organic natter 
in selected coals and in the Devonian shales of 
southern Best Virginia 

p0113 882-13578 

Chemical element concentrations in liguids and 
solids associated with power plants using FGD 
systems 

[DE81-030422] p0027 882-14322 

Catalytic effect of iron in hydrcgasif ication of 
coal 

[DE81-023928] p0113 882-14323 

Longwall mining of thin seams 

[DE81-028042] p0116 882-14612 

International energy indicators 

[DE81-02'8117] p0028 882-14653 

Value tree analysis of energy supply alternatives 
[AD-A105629] p0029 882-14875 

Boorhead district heating, phase 2 

£DE81-029689] p0031 882-15556 

COAL OBBIVBD GASES 

Present status of Florida Power Corporation's 
D.O.E. funded feasibility study pf the Higgins 
plant repowering/coal gasification project 

p0089 A82- 11834 

Feasibility and economic study of medium-BTO coal 
gas' blended with high-BiD by product gas as an 
industrial energy source at Billings, Bontana 
[DE81-025166] pOIOI 882-11237 

Low/medlum-Btu coal-gasification assessment 
program for specific sites of two Hew lork 
utilities 

[DE81-025518] p0101 882-11240 

Solar coal-gasification reactor for 
hydrocarbon- free synthesis gas 

£DB81-026600] p0067 882-11247 

Feasibility and economic study of medium-Btu coal 
gas blended with high-Btu by-product gas as an 
industrial energy source at Billings, Bontana 
£DB81-030622] p0107 882-12254 

COAL OBBITEO LIQOIOS 

Production of synthetic crude oil from coal using 
the lOSCOAL pyrolysis process 

p0090 A82-11849 

Separation of particles from coal derived liguids 
via surface charge properties 

£0881-029088] p0092 882-10141 

Desulfurization with transition metal catalysts 
£DB81-028935] p0092 882-10143 

Llguld fossil fuel technology 

£OE81-029912] p0094 882-10250 

Effects of components of synfuels on soot formation 
£DB81-027961 ] pOIOI 882-11242 

Solid and hazardous energy wastes: Synfuels. 1: 

Beview of research activities 

£DB81-028503] p0014 882-11644 

Pyrolysis of coal-drived fuels using the 

laserTpowered homogeneous pyrolysis technigue 
£DB82-000251 ] p0106 882-12196 


Catalytic hydrogenation of coal-derived liguids 

£DE81-030485] p0106 882-12198 

Beasurement of thermal conductivities in coal fluids 
£DE82-000523] p0109 882-12400 

Development of a thermodynamic properties 

correlation framework for the coal conversion 
industry, phase 1A 

£DE81-030363] pOIII 882-12985 

Potential supply of synthetic fuels from Alaskan 
hydroelectric power and coal 

£DE81-025743] p0114 882-14381 

COAL GASIFICATIOH 

Fingerprinting pollutant discharges from synfuels 
plants 

pOOOl A82-10697 

Present status of Florida Power Corporation's 
D.O.E. funded feasibility study of the Higgins 
plant repowering/coal gasification project 

p0089 A82-11834 

Status report on Central Baine Power Company's DOE 
Funded feasibility study of the Sears Island 
integrated gasification combined cycle power plant 

p0089 A82- 11835 

An overview of peat gasification 

p0089 A82-11848 

Assessment of BHD power plants with coal 
gasification 

£AIAA PAPEB 81-2574] p0129 A82-14030 

The corrosion of some snperalloys in contact with 
coal chars in coal gasifier atmospheres 

p0091 A82-17974 

Kinetics and mechanisms of catalytic 

hydrolignefaction and hydrogasification of lignite 
£DE81-023581] p0092 882-10144 

Cryogenic methane separation/catalytic 
hydrogasification process analysis 
£DB81-029123] p0093 882-10152 

Particulate processes in pulverized-coal flames 

f DE81-025153] p0093 882-10157 

Bolten-salt coal-gasification process development 
unit, phase 2 

£DE81-023585] p0094 882-10251 

Onderground gasification of steeply dipping beds. 
Phase 2 re.port: Besolts of Bawlins test Ho. 1 

£DE81-028581] p0094 882-10255 

High-mass-flnz coal gasifier 

£DE81-029807] p0094 882-10257 

Experimental evaluation of the steady-state and 
dynamic performance characteristics of the 
interactive units of a coal-gasification process 

£D£81-028995] p0094 882-10259 

Pricetown 1 underground coal gasification field 
test: Operations report 

£DE81-025162] p0095 882-10268 

Key contributions in BHD power generation 

£DE81-028121] p0138 882-10882 

Assessment of advanced coal gasification processes 
£ 8ASA-CB-164949] p0098 882-11146 

Baterials technology for coal-conversion processes 
£DE81-028474] pOlOO 882-11169 

Alternative fuel for the steel industry of 

8orthern Indiana: A prefeasibility study of a 

central coal gasification project 
£DE81-029314] pOOlO 882-11233 

Conceptual design for a multi-user medium BTO coal 
gasification complex. Volume 1: Executive 

summary 

£DE81-027139] pOIOI 882-11238 

Low/medium-Btu coal-gasification assessment 
program for specific sites of two 8ew York 
utilities 

£DE81-025518] pOIOI 882-11240 

Solar coal-gasification reactor for 
hydrocarbon-free synthesis gas 

£DB81-026600] p0067 882-11247 

Controlled Betracting Injection Point (CBIP) 
system: A modified-stream method for in situ 

coal gasification 

£OE81-026477] p0102 882-11248 

Surface coal gasification 

£DB81-030183] p0102 882-11253 

Advanced-gasification processes 

£0861-030184] p0102 882-11254 

LL8L underground coal gasification project 

£ DE61-030634] p0103 882-11267 

Coal gasifier parameters influencing environmental 
pollutant production 

£PB81-221301] pOOII 882-11273 
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Hovel design of pressure vessels and thermal 
shields in coal gasifiers 

[DE81-025828] p0104 H82-11474 

Great Plains gasification project, Hercer Count;, 
North Dakota: water assessment report section 
13 (c) 

tPB81-216111] p0013 B82-11524 

Great Plains gasification project, Hercer Count;, 
Borth Dakota; water assessnent report 
[PB81-216129] p0013 H82-11S25 

Low-Btu-gasifier emissions toxicolog; 

[DE81-031000] p0014 H82-11851 

Vapor-phase cracking and vet oxidation as 

potential pollutant control technigues for coal 
gasification 

[PB81-219594] pOOIS H82-11661 

Computer models to support investigations of 

surface suhsidence and associated ground motion 

induced b; underground coal gasification 

£DB81-027131 ] pOOlS H82-11712 

Solid-solid reactions in coal conversion processes 

p0107 B82- 12238 

Status of the Great Plains coal gasification plant 
tEHD-81-64] p0107 B82-12242 

Fixed-bed gasification 

[DE82-000432] p0108 N82-12261 

Denslt;-measurement studies at the EI-GAS pilot 
plant 

[DE82-000910] p0108 N82-12262 

Designing process wells for an underground 

coal-gasification environment 

[DB81-028434] p0108 B82-12264 

Assessment of water snppl; contamination due to 
underground coal gasification 

[PB81-20921S] p0021 H82-12680 

Soviet OCG experience specif Icall; related to 

field experiments in the Dnited States 
[DE81-028642] pOIII H82-13244 

Low/medium Btu coal gasification assessment 
program for potential users in Bew Jerse;: 
Executive summar; 


[DE81-02S475] pOIII H82-13247 

Low-Btu gasification of coal for electric power 
generation, phase 1, 2, and 3 

[DE81-029482] p0112 H82-13248 

Solar-central- receiver fuels and chemicals 

[DE82-000941] p0077 H82-13530 

Environmental hazard rankings of pollutants 
generated in coal gasification processes 

IPB81-231698] p0026 H82-13576 

Catal;tic effect of iron in b;drogasification of 
coal 


[DE81-023928 ] p0113 H82-14323 

Sixth Onderground Coal-Conversion S;nposiom 

[DE81-027669 ] p0114 B82-14374 

Fuels and chemicals made frcm solar energ; 

[DE81-025018] p0077 H82-14384 

Hathematical modelling of some chemical and 
ph;sical processes in underground coal 
gasification 

£DE81-027941 ] p0116 H82-14613 

Evaluation of coal gasif ication/combined c;cle 
power plant feasibilit; at the Sewells Point 
Naval Complex, Norfolk, Virginia 

[AD-A103674] p0116 B82-14639 

Coal conversion solid waste disposal 

[DE81-028567] pOI 16 H82-14680 

Beal-time coarse-particle mass measurements in a 
high-temperature/pressure coal-gasifier process 
treatment 

[DE81-030039 j p0119 B82-15604 

Beal time coarse particle mass measurements in a 
high temperature and pressure coal gasifier 
process treatment 

[DE81-030036] p0033 B82-15609 

S;mposium proceedings: Environmental aspects of 

fuel conversion technclog;, 5tb 

[PB81-245045] p0034 B82-15623 

COAL LIQOEFACIIOB 

Jet fuel from carbon 


p0090 A82-12021 

O.S. Department of Energ; liquid s;nfnels overview 

p0090 A82- 12531 

Kinetics and mechanisms of catalytic 

h;droliquefaction and bjdrogasif ication of lignite 
[DE81-023581 ] p0092 B82-10144 

Liquefaction of bituminoas coals using disposal 
ore catal;sts and h;drogen 

[DE81-029134] p0093 B82-10154 


Chemistr; of lignite liquefaction 

£DE81-'030178] p0093 H82-10249 

B-coal process improvement stud;. Bench unit 
baseline run with preheater/reactor 
£ DEB 1-026022] p0094 B82- 10260 

Chemistr; and morpholoq; of coal liquefaction 

£DE81-028899] p0095 H82-10264 

Ihernoph;sical properties of coal liquids 
£DE81-0279446] p0097 B82-10938 

Enthalp; measurenent of coal-derived liquids 

£DE81-029481] p0097 H82-10939 

Investigation of mechanisms of h;drogen transfer 
in coal h;droqenation 

£DE81-030492] p0099 H82-11165 

Development and application of anal;tical 
techniques to chemistr; of donor solvent 
liquefaction 

£DE81-029125] p0099 B82-11166 

Development and application of anal;tical 
techniques to chemistr; of donor solvent 
liquefaction 

£DE81-025961] p0099 B82-11167 

Catal;st and reactor development for a 
liquid-phase fischer-tropsch process 
£DE81-028209] p0099 ‘ B82-1 1168 

Haterials technolog; for coal-conversion processes 
[DB81-028474] pOlOO N82-11169 

Coal h;dzogenation via bonding of metallic 

compounds to coal, part 1. Solubilization of 
Illinois bituminous coal - the critical 
importance of neth;lene group cleavage, part 2 
£DE81-027562] pOlOO B82-11236 

Solvent-Befined Coal-1 Demonstration Project. 

Final environmental impact statement. Volume 1 

of 2 coal liquefaction plant at Newman, 

Kentuck; 

£DE81-025983] pOOlO N82-11252 

Advanced-gasification processes 

£DE81-030184] p0102 B82-11254 

Chemistr; and catal;sis of coal liquefaction: 
Catal;tic and thermal upgrading of coal liquid 
and h;drogenation of CO to produce fuels 

[DOE/EI-14700/1] p0102 B82-11259 

Chemistr; and catal;sis of coal liquefaction: 
Catal;tic and thermal upgrading of coal liquid 
and b;drogenation of CO to produce fuels 

£D0E/ET- 14700/2] p0102 H82-11260 

Coal liquefaction demonstration plant near 

Borgantown, Best Virginia; water assessment 
report section 13(b) 

£PB81-216095] p0103 N82-11269 

Coal liquefaction demonstration plant near 

Borgantown, Best Virginia: Hater assessnent 

report 

[PB81-216103] pOOII N82-11270 

Solvent-Defined Coal (SBC) process 

£DE81-031937] p0106 H82-12197 

Catal;tic h;drogenation of coal-derived liquids 

£DE81-030485] p0106 N82-12198 

Development of testing procedures and 

bibliographic information relevant to the 
testing of solid wastes resulting from s;nthetic 
fuels production 

£D£81-030822] p0020 N82-12661 

Kinetics of wet oxidation of biological sludges 
from coal-conversion wastewater treatment 
£DE82-000525] p0021 N82-12674 

ControUed-flash p;rol;sis 

£DE82-000284] pOIII H82-13196 

H-Coal product ph;sical properties measurement 

£DE81-029095] pOIII H82-13245 

Environmental and economic comparison of advanced 
processes for conversion of coal and biomass 
into clean energ; 

£PB81-234239] p0023 N82-13256 

Process development for improved SBC options. 
Kerr-HcGee critical solvent deashing and 
fractionation studies 

£DE81-903785] p0114 H82-14380 

Ibermol;sis of naphthols 

£DE81-029684] p0116 H82-15152 

Failure modes and effects anal;sis of a 
coal-slurr; preheater 

£DE81-030425] p0117 H82-15221 

Explorator; stud; of coal-conversion chemistr; 

£DE81-016136] p0119 H82-15552 

S;aposinm proceedings: Environmental aspects of 

fuel conversion technolog;, 5th 

(PB81-245045] p0034 N82-15623 
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Overview of DOS's large stationary Stirling engine 
developnent prog ran 

p0121 A82-1180S 

Conceptual design of a large coal-fired stationary 
Stirling engine 

p0123 182-11806 

Coal fired air turbine cogeneration 

p0089 182-11836 

In overview of fluidized-bed conbustion /BBC/ 
design practice 

p0090 182-11850 

Advances in coal fired BBD generator research 

p0126 182-11853 

Jet fuel froa carbon 

p0090 182-12021 

Problens and potential for HBO retrofit of 
existing coal-fired plants 

[1111 PIPES 81-2586] p0130 182-14036 

Bodel calculations of the cbeaical processes 

occurring in the pluae of a coal-fired power plant 

p0005 182-16342 

Optical diagnostic tecbnigues for coal-fired HBD 
applications 

[1111 PIPBB 82-0377] p0135 182-17913 

BHD coal coabustor develcpaent 

[1111 PIPES 82-0380] p0135 182-17914 

Pnlverized-coal fixing of aluainum melting furnaces 

[DOE/CS-40037/T2] p0095 S82- 10262 

Safety and technical optimization of belt transfer 
points with special consideration for the 

suppression of noxious and explosive dusts 

in coal plants 

[BHPT-PB-Hl-80-048] p0096 S82-10279 

Hethodology for determining the impact of 
environmental regulatory programs 
[DE81-903429 ] p0009 H82-10594 

Bconoaic and environaental tradeoffs in coal 
conversion 

[COHP-8O0608-8] p0009 S82-10S98 

High pressure BHD coal combustors mvestrgation, 
phase 2 

[DB81-027238] p0138 H82-10888 

Fluidized bed coal combustion reactor 

[HASl-ClSE-HPO-14273-1] p0097 H82-11144 

Tennessee Valley Authority atmospheric 
fluidized-bed coabustor simulation 
[OB81-030262] p0098 H82-11151 

possible use of coal in Hawaii,' 1980 - 2000 

[DE81-028266] pOOlO H82-11263 

lewis Besearcb Center* s coal-fired, pressurized, 
fluidized-bed reactor test facility 
[HiSl-TH-81616] p0103 H82-11397 

national coal-market conditions for the year 2000: 

. Begional-issue identification and analysis, high 
scenario 

[DB81-026425] p0016 H82-11988 

Fuel nitrogen conversion during fuel rich 
combustion of pulverized coal and char 

p0105 H82-12156 

Industrial application of fluidized-bed combustion 
[DE81-030272] p0105 H82-12182 

Hydrodesulfurrzation of chlorinated coal 

[HlSl-ClSE-HPO-15304-1] p0107 M82-12240 

A computer simulation modeling study to predict 
air quality impacts from a 500. BH coal-fired 
power plant 

p0020 N82-12650 

Preliminary study: Dse of low-sulfur coal and 

coal cleaning in control of acid rain 
[DE81-028930] p0021 H82-12675 

Coal-oil mixtures: In alternative fuel for the 

commercial markets and large residential markets 

[OE81-028335] p0114 H62-14379 

Coal and limestone feed testing for atmospheric 
fluidized bed conbustion 

[DE81-030629] p0117 N82-15222 

Coal resources and sulphur emission regulations: 

1 summary of 8 eastern and midvestern states 
[PB81-240319] p0031 H82-15514 

Ose of coal cleaning for compliance with S02 
emission regulations 

[PB81-247520] p0034 H82-15618 

COISIIL COBBBBIS 

Turbines in the ocean 

p0132 182-16844 


COISIIL ailBB 

Chemical and geochemical studies off the coast of 
Hashington 

[DB81-030319] p0017 H82-12513 

COBU.X 

Dse of oxide decompositions in advanced 

thermochemical hydrogen cycles for solar heat 
sources. Application of the tricobalt 
tetraoxide -cobalt monoxide pair 

[0E81-030235] p0082 H82-15581 

C00IH6 

User's guide to HELIOS: 1 computer program for 

modeling the optical behavior of reflecting 
solar concentrators. Part 1: Introduction and 

code input 

[DE81-031920] p0073 H82-12616 

CO&BBBBIIIOH 

High temperature cogeneration witb thermionic 
burners 

p0124 182-11817 

Coal fired air turbine cogeneration 

p0089 182-11836 

1 method for preliminary evaluation and sizing of 
solar thermal cogeneration system applications 
[1111 PIPED 81-2551] p0054 182-14014 

Preliminary evaluation of advanced coal-based 
electricity-generating technologies by means of 
system-integration analysis 

[OE81-029989] p0105 N82-11573 

Comparative economics of solar thermal central 
receivers 

[DE81-029623] p0072 N82-12601 

Basis for research proposals concerning 

(industrial) solar energy production processes 
derived from biological principles 

p0075 H82-12640 

Evaluation of coal gasification/combined cycle 
power plant feasibility at the Sewells Point 
Haval Complex, Horfolk, Virginia 

[lD-1103674] p0116 H82-14639 

Analysis of potential cogeneration impacts on 

electricity generation by the Central Haine 
Power Company 

[DE81-Q29991] p0028 N82-14650 

Boorhead district heating, phase 2 

[DE81-029689] p0031 H82-155S6 

COLD BOBKIBG 

Besidual stresses in dartieus vertical axis wind 
turbine blades 

[DB81-1026144] p0136 H82-10434 

COLLIBITIOH 


SPS large array simulation 

p0071 H82-12540 

in active alignment scheme for the BPTS array 

p0147 H82-12541 

Proposed experimental studies for assessing 
ionospheric perturbations on SPS uplink pilot 
beam signal 

p0147 H82-12543 

In interferometer-based phase control system 

p0147 H82-12547 

SPS phase control studies 

p0147 H82-12549 

SPS fiber optic link assessment 

p0147 H82-12550 


COLLOIDS 


Colloidally deposited high-temperature solar 
selective surfaces 


p0055 182-15439 

COLOBIDO 

Solar project description for Colorado Sunworks: 
Single family 

[DE81-028054] p0064 H82-10510 

Gas recovery from coal deposits 

[PB81-222291] p0103 H82-11271 

Geology of the nahcolite deposits and associated 
oil shales of the Green Biver Formation in the 
Plceance Creek Basin, Colorado 

p0105 H82-11683 

COBBIBBD CICLE POBEB GEBBBITIOH 

Thermionic combustor application to combined gas 
and steam turbine power plants 

p0124 182-11818 

Status report on Central Haine Power Company's DOE 
Funded feasibility study of the Sears Island 
integrated gasification combined cycle power plant 

p0089 182-11835 
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Cyclone perforoance estiaates for pressarized 

f laldized-bed coabastiOD coabined cycle 

poiier generation 

£DE81-028504 ] p0093 H82-101S6 

Mater-cooled gas turbine developaent prograa 

[DE81-904245] p0136 882-10406 

Studies of the regeneration of activated bauxite 
used as granular sorbent for tbe control of 
alkali vapors froa hot flue gas of coal coabustion 

[DB81-030192] p0008 H82-10590 

Investigation and research of specific 

coabustion-turbine and coabined-cycle field 
probleas 

[DE81-904231 ] p0141 882-12592 

cost goals for a residential pbotovoltaic/tberaal 
liquid collector system set in three northern 
locations 

[OE81-029700] p0073 H82-12610 

COEBDSIIOE 

pulverized-coal fixing of aluninua aelting furnaces 
[DOE/CS-40037/T2] p0095 882-10262 

Conputational tools for pulverized-coal coabustion 
[DE81-028582] p0098 882-11148 

ilgorithD for computing in-situ combustion oil 

recovery perforoance 

[DE81-030340] p0098 882-11153 

One-diaensiojial equilibriun-cheoistry flov model 

for coal combustors 

[DE81-027622] p0099 882-11158 

Controlled Betracting Injection Point (CBIP) 
system: A aodif ied-stream method for in situ 

coal gasification 

(DE81-026477] p0102 882-11248 

Control of utility boiler and gas turbine 

pollutant emissions by coabustion modification, 
phase 2 

£PB81-222267] p0015 882-11654 

Coal combustion in high convective flovs 

£DE81-030391 ] p0106 882-12194 

COHBOSTIOE CHABBEBS 

High temperature cogeneration vith thermionic 
burners 

p0124 A82-11817 

Thermionic combustor application to coabined gas 
and steam turbine power plants 

p0124 A82-11818 

Plow aerodynamics modeling of an BED swirl 
combustor - Calculations and experimental 
verification 

p0127 A82-12113 

BBO coal combustor development 

£AIAA PAPEB 82-0380] p0135 A82-17914 

Studies of the regeneration of activated bauxite 
used as granular sorbent for the control of 
alkali vapors from hot flue gas of coal combustion 
£OE81-030192] p0008 882-10590 

High pressure BHD coal combustors investigation, 
phase 2 

£DE81-027238] p0138 882-10888 

Fluidized bed coal combustion reactor 

£BASA-CASE-BPO-14273-1 ] p0097 882-11144 

Tennessee Valley Authority atmospheric 
fluidized- bed combustor simulation 
£DE81-030262] p0098 882-11151 

Vertical combustor for refuse combustion 

£DE81-030002] p0098 882-11152 

One-dimensional equilibrium-chemistry flow model 
for coal combustors 

£DE81-027622] p0099 882-11158 

Assessment of pulverized-coal- fired combustor 
performance 

£DE81-030860] p0105 882-12187 

Coal combustion in high convective flovs 

£DE81-030391 ] p0106 882-12194 

Low 80 sub X heavy fuel combustor concept program 
£8ASA-CB-165512] p0140 882-12572 

Conversion of municipal solid waste to energy, 
Jacksonville, Florida, phase 1 

£DE82-000808] p0019 882-12613 

Transient catalytic combustor model 

£BASA-CB-165324] p0142 882-13507 

Testing and evaluation of BED materials and 
substructures 

£DE81-024331 ] p0143 882-13926 

Update on Specified European B and D Efforts. 

Part 1: Appendices 

£OE81-026404] p0143 882-13983 
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Controlled Betracting Injection Point (CBIP) 
system: A modified-stream method for in situ 
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Solar thermal cost goals - Implementing a 

methodology for assessing break-even value and 
market potential 

[AIAA PAPEB 81-2550] p0054. A82- 14013 

Bind turbine assisted diesel generator systems 

[AIAA PAPEB 81-2559] p0128 A82-14018 

Composite flywheel balance experience 

[DE81-769341 ] p01S7 H82-10549 

Annual cycle energy system 

[DE81-024911 ] p0007 H82-105S2 

Status of nickel/zinc and nickel/iron battery 
technology for electric vehicle applications 
[DE81-023572] p0157 H82-10962 


Pcurametric sensitivity study for solar-assisted 
heat-pump systems 

[DE81-030309] p0067 H82-11407 

Second generation heliostat, volume 1 

[DE81-029618] p0069 H82-11564 

Hational coal-market conditions for the year 2000: 
Begional-issue identification and analysis, high 
scenario 


[DE81-026425] p0016 H82-11988 

Extensible bridge-conveyor concepts for coal-mine 
face haulage 

[DE81-031974] p0146 H82-12525 

Potential energy savings in the residential sector 
of the Onited States 

[DB81-028873] p0028 H82-14662 

COST BPPBCIIBBHESS 

The economic implications of the exergy and 

thermal efficiencies of energy conversion systems 

p0121 A82-11702 

Coal fired air turbine cogeneration 

p0089 A82-11836 

Transportation systems and cost comparison for 
launching an SPS into geosynch, orbit 

pOOSO A82-12507 

OESXS: A simulation tool for nonconventional 

energy applications analysis. Theoretical and 
operational description with user documentation 
[DB81-029701] p0007 H82-10514 

Bectenna session: Hicro aspects 

p0149 H82-12562 

Comparative analyses of space-to-space central 
power stations 

[HASA-TP-1955] pOISO H82-14202 

COST BSXIHAIBS 


Cost and performance projections for SPS 
photovoltaic blankets 

p0045 A82-11741 

Small-scale uses and costs of hydrogen derived 
from OXEC ammonia 

p0084 A82-11792 

Cost estimates for advanced/innovative wind energy 
conversion systems /ABECS/ 

[AIAA PAPEB 81-2557] p0128 A82-14016 

An estimate of OTBC costs, market potential and 
proof-of-concept vessel financing 
[AIAA PAPEB 81-2567] p0003 A82-14024 

Hagnetohydrodynamics HHD Engineering Test Facility 
EXF 200 HBe power plant. Conceptual Design 
Engineering Beport CDEB. Volume 3: Costs and 

schedules 


[HASA-CB-165452-V01-3] p0137 H82-10495 

Study of photovoltaic cost elements. Volume 1: 
Executive report. Volume 2: Project background 

[DE81-030982] p0069 H82-11566 

Study of photovoltaic cost elements. Volume 3: 
Sandia Hational Laboratories photovoltaic 
systems design catalog 

[DE81-030986] p0069 H82-11567 

Study of photovoltaic cost elements. Volume 4: 
Installation cost model for residential PV 
systems: Dsers manual 

[OE81-031921] p0069 H82-11568 

Study of photovoltaic cost elements. Volume 5: 
Installation cost model for intermediate PV 
systems: Dsers manual 

[DE81-030981] p0069 H82-11569 

Biomass energy utilization in the Pacific 

Borthwest: Impacts associated with residential 

use of solid fuels 

[OB81-029137] p0115 H82-14383 

COST BEDOCXIOH 

Introduction to solar materials science 


p0037 

Secondary concentrators for parabolic dish 
thermal power systems 

p0048 

The effect of concentrator field layout on 
EB-1 small community solar power system 

p0048 

Investigation of the possibility of using 
inexpensive concentrating systems in the 
of a photoelectric station 

p0052 

Air circuit with heating pump 
[BHFI-FB-I-80-188] p0017 


A82-10008 

solar 

A82-11798 

the 

A82-11799 

modules 

A82-13713 

H82-12404 


COSTS 

Low-cost mirror concentrator based on Inflated, 
double-walled, metallized, tubular films 


[DE81-027813] 


p0081 H82-15551 
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COOBTEB-BOTATIHG BBEBLS 

ElpiAeel rotor and containoent tecAnolog; 
devedopment 

£DE81-028047] p0159 H82-14655 

COOETBBEAOB 

Bigh-teoperature coanter-flov recuperator 

[BE81-031923] p0017 B82-12424 

CBACK FBOPAGATIOH 

Fracture Aechanics of cellular glass 

[HASA-Cfi-164959] p0066 H82-11209 

BorAshop proceedings: 0-bend tube cracking in 

stean generators 

[DE81-903765 ] p0142 S82-13515 

CBACKIHG (FBACTOBIHG) 

Ferformance of terrestrial photovoltaic nodules at 
BIT Lincoln Laboratory experimental photovoltaic 
systems 

£BE81-029995] p0064 H82-10519 

CBBEP PBOBEBTIES 

Bethod of determining the creep characteristics of 
composite materials 

p0154 A82-11779 

CBBEP TESTS 

Bethod of determining the creep characteristics of 
composite materials 

p0154 A82-11779 

CBITEBIA 

Preliminary design study of underground pumped 
hydro and compressed-air energy storage in hard 
rock. Volume 3: Project design criteria: CAES 

£DE81-028197] p0156 B82-10546 

CBOSS FLOH 

An analytic model of high solidity vertical axis 
■indmills 

p0131 A82-14360 

CfiOSSEB FIELB ABPLIFIEBS 

The adapting of the crossed-field directional 
amplifier to the reguirements of the SPS 

p0148 B82-125S4 

CBODB OIL 

Production of synthetic crude oil from coal using 
the lOSCOAL pyrolysis process 

p0090 A82- 11849 

Comparison of fiichigan Basin crude oils 

p0091 A82-17007 

Development of newer methods for the isolation and 
identification of certain components found in 
complex mixtures derived from energy sources and 
the determination of their biological activity 
via bioassay systems 

£D£81-028311 ] p0092 M82-10148 

Venezuela, Trinidad and Tolago: Crude oil 

potential from known deposits 

£DE81-027023] p0096 B82-10474 

Petroleum geology and resource assessment of the 
middle Caspian Basin, DSSB, with special 
emphasis on the Dzen field 

£DE81-029951 ] p0104 H82-11518 

OS energy strategies: Some options for 

eliminating oil imports by the year 2000 
£PB81-226052] p0014 S82-11626 

Development of superior denitrogenation and 

isomerization catalysts for processing crude oil 
derived from shale, part 1 

£AD-A105667] p0113 B82-14317 

Oil spill identification by chemical analysis 

p0115 H82-14583 

International energy indicators 

£DE81-028117] p0028 982-14653 

CBOISIBG FLIGHT 

Energy savings with today's technology 

aircraft fuel management through In-fllgbt 
mon itoring 

p0005 A82-17282 

CBOSIAL FBACTOBES 

Fracture flow of groundwater in coal-bearing strata 
£DE81-023810] p0096 H82-10479 

CBZ06EBIC COOLIEG 

Cryogenic testing of 100-m superconducting power 
transmission test facility 

I £DE81-028331] p0150 N82-13517 

I Cool-down flow-rate limits imposed by thermal 
stresses in LUG pipelines 

£DB81-028731 ] p0150 H82-14484 

CBX06BBIC FLOIO STOBAGE 
The storage of hydrogen 

p0085 A82- 17130 


CBZOGEBIC BOCKET PBOPELLAHTS 

Technological innovation for success - Liquid 
hydrogen propulsion 

p0084 A82-16734 

CBISTAL DEFECTS 

Introduction to the role of crystal defects in 
solar materials 


p0037 A82-10009 

Effects of low temperature periodic annealing on 
the deep-level defects in 200 keV proton 
irradiated AlGaAs-GaAs solar cells 

p0061 A82-18287 

Impurity effects in a-Si:fl solar cells 

£DE81-025069] p0069 H82-11575 

CBISTAL DISLOCATIOSS 

Photovoltaic mechanisms in polycrystalline thin 
film silicon solar cells 


£DE81-030370] p0072 B82-12608 

CBISTAL GBOHTB 

Zn3P2 as an improved semiconductor for 
pnotovoltaic solar cells 

£DE81-025587] p0069 B82-11577 

CBISTAL SXBOCTOBB 

Introduction to the role of crystal defects in 
solar materials 


p0037 A82-10009 

CfilSIALLIZATIOH 

Silicon solar cell process development, 
fabrication and analysis 

£HASA-CB-1 63787] p0063 B82-10500 

Crystallized fly-ash feasibility study 

£EPBI-EL-1836] p0009 H82-10599 

Aluminum recovery from fly ash and shale-retort 

V 6S 

£DE81-02767S] p0099 H82-11154 

COBBEBT DEHSITI 

Evaluation of organic acids as fuel cell 
electrolytes 

p0127 A82-12938 

Effect of junction depth on the performance of a 
diffused n/+/p silicon solar cell 

p0056 A82- 15444 

Loading schemes for a 50 BB/th/ diagonally 
connected BHD generator 

£AIAA PAPEB 82-0395] p0135 A82-17923 

COBBEBT OISTBIBDIIOH 

Impact of uniform electrode current distribution 

on ETF Engineering Test Facility BHD generator 

£AIAA PAPEB 82-0423] p0135 A82-17941 

COBBEBT BEGDLAIOBS 

loading schemes for a 50 Bl/th/ diagonally 
connected BHD generator 

£AIAA PAPEB 82-0395] p0135 A82-17923 

Distributed photovoltaic systems: Utility 

interface issues and their present status 
£BA5A-CB- 165019] p0076 B82-13492 

CZLIBDBICAL BODIES 

Experimental investigation of parabolic-cylinder 
solar concentration with tubular beat receiver 

p0040 A82-10389 

CILIBDBICAL TABES 

Ferformance of a cylindrical phase change thermal 
energy storage unit 

£AIAA PAPEB 82-0076] p0155 A82-17770 


D 


DABS 

Bodular hydro dam approach to the economic 
development of ultra low-head hydropower 
£DE81-027817] p0019 B82-12635 

DATA ACQOISIXIOB 

Solar project description for Colorado Sunworks: 
Single family 

£DE81-028054] p0064 B82-10510 

Beteorological and climatological investigation: 
Beview of January - June 1980 Investigative period 
£D£81-030740] pOIII B82-12731 

DATA BASE BABA6EBEBI SISTEBS 

FGDIS primer: Bajor eguipment/component 

classifications, problem/solution access codes, 
and definitions related to FGD systems as 
contained in the Flue Gas Desulfurization 
Information System (FGDIS) 

£PB81-225948] p0016 B82-11985 

Solar Energy Information Data Bank (SEIDB) 
program, FI 1981 

£DE81-030054] p0073 B82-12612 
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Belational methodology foe iategratiiig and 
analyzing field test and zeseatch data 
descrihing enhanced cil recovery 

[DE81-030441 ] p0118 882-15508 

OAIh BASES 

Solar data base management system 

[DE81-023122 J p00£6 B82-10952 

Atmospheric flnidized-hed projects technology 
overview 


[DE81-027143] p0102 B82-11251 

GBAD: A tool for program analysis and progress 

monitoring 

[DB81-028098] p0120 H82-15981 

OAXA PB0CESSXB6 


Solar data hase management system 

[DB81-023122] p0066 B82-10952 

Billions wasted trying to develop major energy 
information system 

[AFBD-81-40j p0029 H82-14959 

DAIA SISIEHS 

Energy end-use regnirements in manufacturing, 
volume 3 


[DE81-027976] p0Q07 B82-10544 

DC 9 AXBCBAPI 

fuel conservation - DC-9 series 20/30/40 

p0002 A82-12S63 

DECXSXOH BAEXI6 

Case studies in the application of air quality 
modelling in environmental decision making: 

Summary and recommendations 

[PB81-213233] p0009 B82-10605 

Oser needs for solar decision-making tools: The 

homehnilding industry 

[DE81-027293] p0067 B82-11325 

Building a consensus about energy technologies 

1;DB82-000501 ] p0024 B82- 13536 

The nuclear controversy: Onegnal competition in 

public policy-making 

£EBG-035] p0027 B82-14626 

Heed for power and the choice of technologies: 

State decisions on electric power facilities 
[DE81-025960] p0027 B82-14644 

Bole of large scale energy systems models in BSD 
planning 

[DE81-026058] p0031 B82-15543 

Evaluating fi and D options under uncertainty. 

Tolnme 3: An electric- utility 

generation-expansion planning model 
IDE81-904237] p0035 B82-16013 

OECOHPOSXXXOH 

Pyrolysis of coal-drived fuels using the 

laser-powered homogeneous pyrolysis technique 
[DE82-000251 ] p0106 B82- 12196 

Investigation of factors affecting the in-situ 
combustion retorting of cil shale 
£OE82-0Q0482 j p0106 H82-12200 

beep space EEIHOBK 

An optimization model for energy generation and 
distribution in a dynamic facility 

pOOII 882-11310 

DEBXOBAXXOE 


Development of a small-scale commercial alcohol 
denydration 190 to 200 proof 

£DE81-030158] pOlOO H82-11235 

DEBAHO (ECOBOHXCS) 

Belazing environmental standards during oil-supply 
disruptions: Past, present and future 

£DE81-024250] p0009 H82-10601 

Electric power supply and demand for the 
contiguous Dnited States, 1981 - 1990 
£DE81-027126] p0012 H82-11376 

Bational coal-market conditions for the year 2000: 
Begional-issne identification and analysis, high 
scenario 


£DE81-026425] p0016 H82- 11988 

Assessment of potential future markets for the 
production of hydrogen from water 

£BflPT-PB-T-8 1-012] p0086 H82-12266 

Solar Heating And Cooling Of Buildings (SBACOB) : 
Begnirements definition and impact analysis-2. 
Volume 1: Energy-conserving design for 

residential structures 


£DE82-900206 ] p0017 H82- 12278 

Solar Heating And Cooling Of Buildings (SHACOB) : 
fiegnirements definition and impact analysis-2. 
Volume 2: Domestic hot water systems 

£DE82-900207] p0071 H82- 12279 


Solar Heating And Cooling Of Buildings (SHACOB) : 
Begnirements definition and impact analysis-2. 
Volume 3: Customer load management systems 

£DE82-900208] p0071 882-12280 

Begional load-curve models: Scenario and forecast 

using the DEI model 

£DE81-904192] p0033 882-15605 

DEHXTfiOGEBAIIOB 

Development of superior denitrogenation and 

isomerization catalysts for processing crude oil 
derived from snale, part 1 

£AD-A105667] p0113 B82-14317 

DEHSXIX BEASDBEBE8I 

Density-measurement studies at the BX-GAS pilot 
plant 

£DE82-000910] pOIOS 882-12262 

DEPOSXXXOH 

Colloidally deposited high-temperature solar 
selective surfaces 

p0055 A82- 15439 

Stratigraphy and depositional history of the lola 
limestone Upper Pennsylvanian (flissourian) , 
Borthern Hidcontinent D.S. 

p0116 882-14711 

DBPOSXXS 

Venezuela, Trinidad and Tobago: Crude oil 

potential from known deposits 

£DE81-027023] p0096 882-10474 

DEPTH BEASDBEHEBI 

Schlnmberger resistivity study of the Jemez 
Springs region of northwestern Hew Bezico 

£DE81-025302] p0119 882-15661 

OBSXGB ABALISXS 

Conceptual design of an advanced water/steam 

receiver for a solar thermal central power system 
£ASHE PAPEB 81-S01-5] p0042 A82-10973 

Design considerations for a 1500 H head 300-600 BB 
double stage reversible pump/turbine with 
regulation 

p0154 A 82-11782 

Design considerations for small wind energy 
conversion and storage systems 

! p0126 A82-11831 

Status report on BHO generator materials 

pC126 A82-11854 

A seasonally adjusted concentrator with 
modifications of absorber shape 

p0059 A82-16598 

Theoretical analysis of the Fresnel lens as a 

function of design parameters for solar 

concentrators 

p0059 A82- 16599 

Aplanatic double reflection system for 
thermopbotovoltaic applications - Design 

p0060 A82-17293 

End region and current consolidation effects upon 
the performance of an BHD channel for the ETF 

conceptual design Engineering Test Facility 

£A1AA PAPEB 82-0325] p0135 A82-17889 

Design of a cell for electrode kinetic 
investigations of fuel cell reactions 

p0136 A82-18394 

Preliminary design study of underground pumped 
hydro and compressed-air energy storage in hard 
rock, volume 9: Design approaches, CAES. 

Appendix D: Bechanical systems 

£DE81-028200] p0156 862-10530 

Composite flywheel balance experience 

£DE81-769341] p0157 882-10549 

Hovel design of pressure vessels and thermal 
shields in coal gasifiers 

£DE81-025828] p0104 882-11474 

Second generation beliostat, volume 1 

£0881-029618] p0069 882-11564 

Designing process wells for an underground 
coal-gasification environment 

£0881-028434] p0108 882-12264 

Extensible bridge-conveyor concepts for coal-mine 
face haulage 

£DE81-031974] p0146 882-12525 

Conceptual design of superconducting magnet system 
for Bagnetohydrodynamic (BHO) Engineering Test 
Facility (ETF) 200 B8e power plant 
(HASA-CB-1 65053] p0143 882-14520 

Design of an energy conservation building 

£HASA-XH-83175] p0027 882-14632 

Performance predictions of passive solar 
commercial buildings 

[DB81-027979] p0079 882-15247 
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Evalaatlog B aod 0 options under oncertaint;. 

Volnne 2: Atnospheric flaidized-bed coabostion 

connercralization strategies 

[DE81-904246] p0035 B82-16012 

OESOLEOBIZXBG 

Oesalfurization «itb transition aetai catalysts 

[DE81-028935] p0092 H82-10143 

Coal desolfarization by lov teoperatore 
cblorinolysis, phase 3 

[HASA-CB-164957] p0098 B82-1114S 

Laboratory study for renoTal of organic sulfur 
froB coal 

[DE81-025132] pOOlO H82-11239 

Sulfur pollution control. Phase 1: She disposal 

pro gran 

[PB81-222612] p0014 M82-11652 

BPA utility P6D (Plue Gas Desulfurization) survey 

[PB81-225773] pOOIS B82-11679 

FGOIS prraer: Bajor eguipaent/coaponent 

classifications, problea/solution access codes, 
and definitions related to FGO systeas as 
contained in the Floe Gas Desulfurization 
Inforoation Systeu (FGDIS) 

[PB81-225948] p0016 H82-11985 

Ozydesnlfurxzation of coal by acidic iron sulfate 
solutions 


[OE82-000464] p0106 B82-12199 

Oevelopnent of a process for recovery of valuable 
components from coaplez hydrodesolfurization 
catalysts especially tungsten, nclybdenon, 
vanadium, nickel and cobalt 

[BHFT-FB-T-80-186] p0016 H82-12204 

Hydrodesulfurizaticn of chlorinated coal 

[ BASA-CiSE-HPO- 15304-1 ] p0107 H82-12240 

Preliminary study: Use of lou-snlfor coal and 

coal cleaning in control of acid rain 
[DE81-028930] p0021 082-12675 

Chemical element concentrations in liguids and 
solids associated vith power plants using FGD 
systems 

[DE81-03 04 22] p0027 082-14322 

Process for removing sulfur oxides from gases with 
direct production of a usable finished reaction 

product ammonium sulfate fertilizer 

tBBFT-FB-T-81-102] p0029 082-15142 

Coal resources aod sulphur emission regulations: 

A summary of 8 eastern and midvestern states 
[PB81-240319] p0031 082-15514 

Kinetics of reactions in a wet flue gas 

simultaneous desulfurization and denitrification 
system 

[DE81-029853] p0033 082-15607 

Elemental composition of atmospheric 

fine-particles emitted from coal burned in a 
modern electric power plant eguipped with a 
flue-gas desulfurization system 

£DE81-030073] p0033 082-15610 

Dse of coal cleaning for compliance with S02 
emission regulations 

[PB81-247520] p0034 082-15618 

Demonstration of Oellman-Lord/Allied Chemical FGD 
technology: Demontration test second year results 

[PB81-246316] p0034 082-15626 

Proceedings: Symposium on Flue Gas 

Desulfurization, volume 1 


[PB81-243156] p0035 082-15651 

Proceedings: Symposium on Floe Gas 

Desulfurization, volume 2 


[PB81-243164 ] 
OEXOHAIIOH 


p0035 082-15652 


Optimization of the composition and 
properties of AI-93 gasoline 

DBfBLOPlBG EAIIOBS 


antidetonation 
p0091 182-15722 


Application of solar power satellites to India's 
energy needs - A macroengineering solution to a 
macroproblem 

p0062 A82-18645 

Drban ecosystem and resource-conserving urbanism 
in Third Horld cities 


[DE81-029854] p0016 082-11995 

Bodelling energy-economic interactions in 
developing countries: A linear- programming 

approach 

[DE81-026048] p0020 082-12637 

Development of a prototype of a 10 kl small solar 

power plant technology for developing nations 

£BBFT-FB-T-8 1-101] p0080 082-15532 


Energy and development in Central America. Volume 
2: Country assessments 

[PB81-231557] p0032 082-15590 

DIAPHBAGBS (HECBABICS) 

Electrodes and diaphragms for fuel cells 

[BBFI-FB-T-81-047] p0143 082-14666 

DIESEL BBGIBBS 


Bind turbine assisted diesel generator systems 

lAIAA PAPEB 81-2559] p0128 A82-14018 

Ceramics for the AGI101 automotive gas turbine 

p0132 A82-16827 

Alternate fuels; Proceedings of the International 
Congress and Exposition, Detroit, BI, February 
23-27, 1981 

p0092 A82-18122 

Informational report on the measurement and 
characterization of diesel exhaust emissions 
CPB81-221251] p0009 082-11175 

Alternate hybrid power sources for remote site 
applications 

{AD-A099471] p0024 082-13512 

Survey of proposed methods of burning alcohol in 
diesel engines 

[DE81-025834] p0030 082-15219 

The utilisation of alcohol in light duty diesel 
engines 

IPB81-244469] p0118 082-15452 

DIESEL POBLS 

Alternate fuels; Proceedings of the International 
Congress and Exposition, Detroit, BI, February 
23-27, 1981 

p0092 A82-18122 

Selectivity in Fischer-Tropsch synthesis: Beview 

and recommendations for further work 


£PB81-223596] p0095 082-10271 

Outgassing of two synthetic fuels 

£AD-A104580] pOlOO 082-11231 

Transportation fuels from synthetic gas 

£DE81-029614] p0102 082-11258 

Development of catalytic systems for the 

conversion of syngas to jet fuel and diesel fuel 
and higher alcohols 

£DE82-000067] p0108 082-12255 

Survey of proposed methods of burning alcohol in 
diesel engines 

£D£81-025834] , p0030 082-15219 

Characterization of diesel emissions as a function 
of fuel variables 


£FB81-244048] 

DIETS 


p0118 082-15233 


Energy expenditure and dietary change 

£PB81-218471] p0009 082-10717 

DIPPOSBBS 

Computational analysis of diffuser-augmented wind 
turbines 

p0132 A82-16743 

DIFFDSIOO COEFFICIEOT 

Some characteristics of silicon photocells 
fabricated by planar technology 

p0039 A82-10386 

DIGITAL SIBOLATIOa 

Oumerical simulation of solar cell open circuit 
voltage decay 

p0041 A82-10658 

DIGITAL 5XSTEBS 

The role of avionics in the all electric airplane 
£AIAA 81-2219] p0002 A82-13457 

DIBBOSIOOAL ABALXS15 

The universal plane method for calculating the 
dimensions of heliostats 

p0062 A82- 18697 

DIODES 

The history of the development of the rectenna 

p0149 B82-12560 

OIBECT POBEB GBBEBAZOBS 

Controlled cadmium telluride thin films for 
solar-cell applications 

£DE81-023275] p0066 S82-10569 

Design considerations for vehicular fuel cell 
power plants 

£DE81-769737] p0138 B82-10961 

Develop and test fuel cell powered on-site 
integrated total energy system. Phase 3: 
Full-scale power plant development 
£ HASA-CB- 165328] p0142 B82-13490 

DIBECTIVITI 

An interferometer-based phase control system 

p0147 H82-12547 
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pOlOO B82-11235 
p0018 H82-12581 


SPS phase control studies 

p0147 H82-12549 

DISPEBSZB6 

Ihree-dioensional, finite eleoental model for 
simulating heavier-than-air gaseous releases 
over variable terrain 

£DE81-028689] p0032 H82-15602 

OISIILUUOH 

Development of a small-scale commercial alcohol 
dehydration 190 to 200 proof 
£DE81-030158] 

Energy conservation in distillation 
£DE81-028650] 

DISIIUBIIOB EQOXPHEHI 

Thermal performance of a solar still 

p0058 A82-16229 

Alcohol fuels grant program at Lincoln Land 
Community College, Springfield, Illinois 
£DE82-000744 ] p0114 H82-14375 

DXOBHAl VABXASXOIS 

Evaluation of All-Lay-Efficiency for selected flat 
plate and evacuated tube collectcrs 
£NASA-CB-161866] p0063 H82-10504 

DOCOBEHIS 

Indian energy abstracts 

£PB81-232316] p0032 H82-15591 

OOEESSIC EHEBGZ 

Energy potenticil and early operational experience 
for large mind turbines 

p0132 A82-17627 

Bind driven fluid devices for water heating 

p0134 A82-17639 

Application of solar power satellites to India’s 
energy needs - A macrcengineering solution to a 
macroproblem 

p0062 A82-18645 

OS energy strategies: Seme options for 

eliminating oil imports by the year 2000 
£PB81-2260S2] p0014 B82-11626 

National interim energy-consumption survey: 

Exploring the variability in energy consumption 
£DE81-029910 ] pOOIS H82-12S89 

Annual report to the President and the Congress on 
the State Energy Conservation Program for 
calendar year 1980 

£DB81-025862] p0031 N82-15554 

DOPED CBISIALS 

Optimization of transparent electrode for solar 

£DE81-023359] p0063 H82-10507 

DBAG 

An indoor blade test facility for determining the 
basic aerodynamic properties of Darrieus wind 
turbine airfoils with test results for an NACA 
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Effects of heat treatment on epitaxial sxlicon 
solar cells on metallurgical siliccn substrates 

p00S8 A82- 16469 

EQOAIIOBS OF HOTIOB 

An aeroelastic analysis of the Darrieus wxnd turbine 
[AIAA PAPEE 81-2572] p0129 A82- 14029 

Analytxcal solution of a sxmulation model for wxnd 
turbines 

p0132 A82-16600 

EQOAXIOBS OF STATE 

Development of a thermodynamic properties 

correlatxon framework for the coal conversxon 
industry, phase 1A 

[DE81-030363] pOIII N82-12985 

EQOITALEBT CIBCOIIS 

A practical method of analysis of the 

current-voltage characteristics of solar cells 

p0051 A82-12823 

EBOSIVE BOBBIBG 


Beal time coarse particle mass measurements in a 
high temperature and pressure coal gasxfxer 
process treatment 

£DE81-030036] p0033 N82-15609 

ESTIBATES 

Venezuela, Trinidad and Tobago: Crude oxl 

potential from known deposits 

[DE81-027023 ] p0096 N82-10474 

ETCHIBG 

Sputter etched metal solar selectxve absorbxng 
surfaces for high temperature thermal collectors 

p0057 A82-16057 

ETBIX ALCOHOL 


Enthanol fuels from biomass projects 

p0089 A82-11837 

Feasibxlxty of solar assisted ethanol production 
[AIAA PAPEE 81-2533] p0054 A82-14004 

Near-term goals for alcohol fuels from bxomass: 

An overvxew of resource reguxrements, land use, 

environmental, and socxoeconomic impacts 

ethyl alcohol productxon 

[DE81-029987] pOOlO B82-11245 

Ethanol production in southern tier east regxon of 
Hew York: Technical and economic feasibxlxty 

[PB81-226979] pOOII H82-11275 

Partxal acid hydrolysis pretreatment for enzymatxc 
hydrolysis of cellulose: A process development 

study of ethanol production 

p0107 H82-12236 

Project for reliabilxty fleet testing of 
alcohol/gasolxne blends 

[DE82-000004] p0107 H82-12250 

Feasibxlxty study report for the Imperial Valley 
Ethanol Befinery: A 

14 . 9-mxlli on-gallon- per-year ethanol synfuel 
refinery utxlxzing geothermal energy 
[DE82-000288] p0112 H82-13252 

Alcohol fuels grant program at Lincoln Land 
Community College, Sprxngfxeld, Illxnois 

[DE82-000744 ] p0114 H82-14375 

Feasxbility study for an alcohol-fuels plant for 
Buffalo, Hew York 

[DE82-000032 ] p0114 N82-14377 

The utilisation of alcohol in Ixght duty diesel 
engines 

[PB81-244469] p0118 H82-15452 

EOBOPE 

Geonagnetxc and magnetctelluric soundings in the 
area of the Central European rift system 

[BMFT-FB-T-8 1-111] p0119 H82-15656 


EDBOPEAB SPACE AGENCY 

Economxc effects induced by ESA contracts, phase 
2. Volume 1: Summary 

[ESA-CB(P) -1462-V0L-1 ] p0161 H82-14981 

EVAPOEATION 

Evaporative hydrocarbon emissions from a large 
vehicle populatxon 

p0004 A82-14442 

EVAPOBAIIOB BATE 

Effect of wick dryness on the performance of heat 
pipes with separate channels 

pOOOS A82-16272 

EVAPOBATOBS 

Beasured performance of falling-jet flash 
evaporators 

IDE81-024355] p0161 N82-10565 

High efficient collector for small solar-powered 
f acilxties 

£BHFT-FB-T-81-156] p0080 N82-15538 

EXCAVATIOB 

Longwall mining of thin seams 

[DE81-028042] p0116 H82-14612 

BZBADST EBISSIOB 

Evaporative hydrocarbon emissions from a large 
vehicle population 

p0004 A82-14442 

Dimethyl sulfate xn particulate matter from coal- 
and oxl-fxred power plants 

p0005 A82-16199 

Soot formatxon xn synthetic fuel droplets 

[ DE81-028391 ] p0092 H82-10150 

Baselxne data on utilization of low-grade fuels in 
gas turbxne applxcatxons. Volume 3: Emxssxons 

evaluatxon 

[DE81-903764] p0006 H82-10254 

Informational report on the measurement and 
characterization of diesel exhaust emissxons 
[PB81-221251] p0009 N82-11175 

Low-Btu-gasifier emissions toxicology 

[DE81-031000] p0014 H82-11651 

FGDIS primer: Hajot eguxpment/component 

classxficatxons, problem/solution access codes, 
and definitions related to FGD systems as 
contaxned in the Floe Gas Desolfurxzatxon 
Informatxon System (FGDIS) 

£PB81-225948] p0016 B82-11985 

Evaluatxon of the micro-carburetor 

[HASA-CE-164958] p0016 H82-11994 

AGT-102 automotive gas turbine 

[HASA-CB-165353] p0140 H82-12444 

Control of hydrocarbons and carbon monoxide via 
catalytxc incxneratxon 

£DE82-000508] p0025 H82-13560 

Character xzatxon of dxesel emxssions as a functxon 
of fuel variables 

[PB81-244048] p0118 H82-15233 

Heavy-duty engine baseline program and NO sub x 
\ emissxon standard development (1972-73) 

‘, £ PB81-244030] p0034 N82-15621 

EZHADST GASES 

Cyclone performance estimates for pressurized 

f luxdized-bed combustion combined cycle 

power generation 

[DE81-028504] p0093 N82-10156 

EPA utxlity FGD (Flue Gas Desulfurization) survey 

[PB81-225773] p0015 N82-11679 

Selected studies of four high-temperature 
axr-pollutxon sources 

p0015 N82-11680 

Evaluatxon of shale oxl as a utxlity gas-turbine 
fuel 

(DE81-904234] p0107 N82-12251 

Control of nydrocarbons and carbon monoxide via 
catalytxc incineration 

(DE82-000508] p0025 N82-13560 

Heavy-duty engine baseline program and NO sub x 
emission standard development (1972-73) 
[PB81-244030] p0034 N82-15621 

Proceedings: Symposium on Flue Gas 

Desulfurization, volume 1 

[PB81-243156] p0035 N82-15651 

EZBAOSI SISTEBS 

Demonstration of Hellman-Lord/Allied Chemical FGD 
technology: Demontration test second year results 

[PB81-246316] p0034 N82-15626 

EZPABSlOB 

Design and development of a reciprocating 
low-temperature freon expander 

[DE81-028609] p0023 N82-13392 
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BZPBBXBBSUL OESZGB 

LLHL underground coal gasification project 

[DE81-030634] p0103 882-11267 

EZPBBiaBBIATIOH 

Soviet DCG experience specifically related to 
field experiments in the Onited States 
[DE81-028642 ] pOIII 882-13244 

EZPLOBATIOB 

Exploration of coal and anthracitic carbonaceous 
shale resources, Sarragansett Basin, 

Hassachusetts, and Rhode Island 

[DE81-030895] p0104 882-11523 

EZIBiCIIOB 

Soviet DCG experience specifically related to 
field experiments in the United States 
[DE81-028642 ] pOIII 882-13244 


FABBICAIIOH 

Research activities of solar cells in EOC 

p0047 A82- 11795 

n-/indium tin oxide//p-InP solar cells 

p0058 A82-16471 

Lou cost silicon-on-ceramic photovoltaic solar cells 

p0059 A82-17098 

Thin-film polycrystalline cadmium telluride solar 
cells and large-area pclycrystalline silicon 
solar cells 

p0062 882-10490 

Thin film photovoltaic devices 

p0063 882-10491 

Silicon solar cell process development, 
fabrication and analysis 

[8ASA-CH-1 63787] p0063 882-10500 

Integrated function nonimaging concentrating 
collector tubes for solar thermal energy 
[DE81-029677] p0064 882-10521 

Fabrication, testing, and modeling plans for a 
125-kH counter-rotating-turbine uave energy 
converter 

[DE81-023946] p0137 882-10559 

Solar cell development for the power extension 
package 

[BASA-TH-82685] p0068 882-11551 

Low-cost solar flat-plate-collector development 

[DE81-025081 ] p0070 882-11584 

Hethod for precision forming of low-cost, 

thin-walled slotted waveguide arrays for the SPS 

p0148 882-12558 

High resolution, low cost solar cell contact 
development 

[8ASA-CR-165032] p0076 882-13501 

FACIOB A8ALISIS ^ 

Solar panel current degradation factors 

p0045 A82-11759 

FAILDBB 

Billions wasted trying to develop major energy 
information system 

[AFBD-81-40] p0029 882-14959 

FAILDBE AlALISIS 

Performance of terrestrial photovoltaic modules at 
BIT Lincoln Laboratory experimental photovoltaic 
systems 

[DE81-029995 ] p0064 882-10519 

Rectenna array measurement results 

p0149 882-12564 

Asymmetric stress and failure analysis 

[DE81-026642 ] p0142 882-13451 

FAILDBE BODES 

Failure modes and effects analysis of a 
coal-slurry preheater , 

[DE81-030425] p0117 882-15221 

Failure mode analysis using state variables 
derived from fault trees with application 
tUE81-030239] p0144 882-15454 

FABADAI EFFECT 

A design for an BEL power plant as a prime mover 
for a 8aval Vessel 

[AIAA PAPEB 81-2575] p0129 A82-14032 

FABH CBOPS 

Energy balance and utilization of agricultural 
waste on a farm 

[PB81-229262] p0115 882-14385 

FATIGUE TESTS 

An overview of fatigue failures at the Rocky Flats 
Hind System Test Center 

p0125 A82-11828 


FATII ACIDS 

A protective additive for jet fuels 

p0090 A82-12022 

FAULT TBEES 

Failure mode analysis using state variables 
derived from fault trees with application 
CDE81-030239] p0144 882-15454 

FBASIBILXTZ AHALISIS 

Present status of Florida Power Corporation's 
D.O.E. funded feasibility study of the Higgins 
plant repowering/coal gasification project 

p0089 A82-11834 

Aquifer thermal energy storage - A feasibility 
study for large scale demonstration 

p0154 A82-11846 

Feasibility of a small scale pumped storage 
demonstration project. Bibbing, Binnesota 
£DE81-028678] p0155 882-10525 

The young solar collector: An evaluation of its 

multiple farm uses 

[PB81-214132] p0066 882-10577 

Low/medium-Btu coal-gasif ication assessment 
program for specific sites of two Hew fork 
utilities 

[DE81-025518] pOIOI 882-11240 

Peat biogasif ication development program 

[DE81-028299] pOIOI 882-11243 

Ethanol production in southern tier east region of 
8ew fork: Technical and economic feasibility 

[PB81-226979] pOOIl 882-11275 

Assessment of the potential of coal-fueled heat 
engines in total and Integrated energy systems 
[DE82-000169] p0018 882-12587 

Bodular hydro dam approach to the economic 
development of ultra low-head hydropower 
f DE81-027817] p0019 882-12635 

Feasibility study report for the Imperial Valley 
Ethanol Refinery: A 

14.9-million-gallon-pet-year ethanol synfuel 
refinery utilizing geothermal energy 
[DE82-000288] p0112 882-13252 

Feasibility study for an alcohol -fuels plant for 
Buffalo, 8ew york 

[DE82-000032] p0114 882-14377 

Evaluation of coal gasification/combined cycle 
power plant feasibility at the Sewells Point 
Haval Complex, Horfolk, Virginia 

£AD-A103674] p0116 882-14639 

Boorhead district heating, phase 2 

[ DE81-029689] p0031 882-15556 

Bicro-hydropower in the United States 

[DE81-028271] p0031 882-15567 

FEOEBAL BUDGETS 

Photovoltaic market analysis program: Background, 

model development, applications and extensions 
£DE81-029711] p0073 882-12609 

FEEDBACK COBIBOL 

Frequency response analysis of fluid control 
systems for parabolic- trough solar collectors 
£DE81-029293] p0064 882-10513 

FEBTILIZBBS 

Process for removing sulfur oxides from gases with 
direct production of a usable finished reaction 

product ammonium sulfate fertilizer 

£ BBFI-FB-T-81-102] p0029 882-15142 

FIBEB COBPOSITES 

Dynamic stability of stacked disk type flywheels 
£DE81-030008] p0156 882-10535 

SOL-CICLE: A solar-assisted solvent-recycling 

process for asphalt-impregnation of fiber board 
£ DE81-903377] p0070 882-11615 

FIBER OPTICS 

SPS fiber optic link assessment 

p0147 882-12550 

FIBEB OBIEBTATIOB 

Optimum reinforcement shapes and paths for 
rotating composite shells 

p0154 A82-14513 

FIELD EFFECT TBABSISTOBS 

SPS solid state antenna power combiner 

p0149 882-12567 

FIGDBE OF BEBIT 

Photoaconstic figure of merit for photothermal 
energy conversion efficiency 

p0121 A82-10192 

Finite Lambertian source analysis of concentrators 
- Application to solar reflectors 

p0060 A82-17294 
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FILTBAXIOB 

Techniques foe geothernal liquid sampling and 
analysis 

£DE81-030151 ] p0098 H82-11149 

FIBlBCIhl BABBGEBBBX 

Status of the Great Plains coal gasification plant 
[EHD-81-64] p0107 H82-12242 

FIBES 

Elemental composition of atmospheric 

fine-particles emitted from coal horned in a 
modern electric pouer plant equipped -with a 
flue-gas desulfurization system 

[DE81-030073] p0033 H82-15610 

FIBIIB ELEBEBI BEXBOO 

Calculation of natural nodes of vibration for 
rotor blades by the finite element method 
[DFVLB-FB-81-07] p0136 H82-10452 

Three-dimensional, finite elemental model for 
simulating heavier-than-air gaseous releases 
over variable terrain ' 


[DE81-028689] p0032 B82-15602 

FIBLABD 

Sulfur in the air in the capital (aelsinki) 
metropolitan area: IIASAT-pro ject 

[BB-614.71] p0025 H82-13553 

FIBB PBEVEBXIOB 


Fire-protection research for energy technology: 

Fy 80 year end report 

£DE82-000970] p0161 B82-14649 

FISHBBIBS 

The Seasat commercial demenstration program- 

pOIIS H82-14561 

FIXED BIBGS 

Bing design for light transport aircraft uith 
improved fuel economy 

p0004 A82-14416 

FLABE XEBPEBAXOBE 

Soot formation in synfuels 

[DE81-030273 ] p0099 M82-11164 

FLASH POIBX 

Controlled-flash pyrolysis 


£DE82-000284] pOIII 

FLASHIBG (TAP0BIZIB6) 

Heasnred performance of falling-jet flash 
evaporators 

[DE81-0243SS] p0161 

External fuel vaporization study 

[HASA-CB-165513] p0114 

FLAT FLAXES 

The effect of inclination on the heat loss 
flat-plate solar collectors 


882-13196 


H82- 10565 
882-14371 
from 


p0043 A82-11212 

Optimization of heat losses in normal and reverse 
fiat-plate collector configurations - Analysis 
and performance 


p0059 A82- 16744 

Solar project description for Public Service 
Company of Hem Hezico (lot 7) single family 
residence. Bio Bancho, 8eu aezico 


[DE81-027853 ] p0063 882-10509 

The young solar collector: An evaluation of its 

multiple farm uses 

[PB81-214132] p0066 882-10577 

Solar energy system performance evaluation: 

Forest City Dillon, Basbington, C.C., January 
1980 - December 1980 


[DE81-028174] p0068 882-11560 

Solar energy system performance evaluation: 

Bontecito Pines, Santa Bosa, California, 

Bovemner 1979 - April 1980 

£DE81-028175] p0068 882-11561 

Lou-cost solar flat-plate-collector development 

[DE81-025081 ] p0070 882-11584 

Improvement of thermal efficiency of flat plate 
solar collectors • 

[BHFT-FB-T-80- 19 4 ] p0075 882-12642 

A Hodule Experimental Process System Development 
Onit (HEPSDD)' 

[HASA-Cfi-165014] - p0076 882-13496 

Flat-plate solar array project. last' 1: Silicon 

material: Investigation of 'the 

hydrochlorination of SiC1snh4 

[8ASA-CB-165042] p0078 882-14631 

FLIGHT COBXBOL 

The role of avionics in the all electric airplane 
[AIAA 81-2219] p0002 A82-13457 

The all-electric airplane - A new trend 

p0006 A82-17420 


FLIGHT PLABS 

Computer flight planning for fuel efficiency 

• p0006 A82-17289 

The use of flight management computers in air 
carrier operations in the 1980s 

[AD-A105621] p0027 882-14071 

FLIGHT TESTS 

Experimental and analytical investigation of a 
fluidic power generator 

[ JPL-POB-81-100] p0142- 882-13386 

FLOBIDA 

Conversion of municipal solid waste to energy, 
Jacksonville, Florida, phase 1 

[DE82-000808] p0019 882-12613 

FLOB CHABACIEBISXICS 

One-dimensional eguilibrinm-chemistry flow'* model 
for coal combustors 

t DEB1-027622] p0099 882-11158 

Experimental and analytical investigation of a 
fluidic power generator 

[ JPl-POB-81-100] p0142 882-13386 

FLOB DISIfilBOTIOB 

Effect of inhomogeneous flow distribution in a 
system of heat-generating solar collectors - 

p0044 A82-11423 

Flow in geothermal wells. Fart 4: Transition 

criteria for two-phase flow patterns ’ 

[DE81-028312] p0096 882-10366 

FLOB GEOBETBI 

Optimization of flow passage geometry for 
air-heating, piate-type solar collectors 

p0055 A82-14846 

FLOB BBASDBEBEBX 

H-Coal product physical properties measurement 

f DE81-029095] pOIII 882-13245 

8umerical wind-speed simulation model • 

[DE82-000956] p0113 882-13627 

FLOB SXABILIII 

Boiling flow instability of a fixed mirror 
distributed focus solar receiver 

p0041 A82-10810 

FLOB TELOCIII 

Techniques for geothermal liquid sampling and 
3Q8lX y sis 

[DB81-030151] p0098 882-11149 

Cool-down flow-rate limits imposed by thermal' 
stresses in L8G pipelines 

[DE81-028731] p0150 882-14484 

FLOBBETEES ‘ 

Density-measurement studies at the BI-GAS pilot 
plant 

[DE82-000910] p0108 882-12262 

FLUES 

EPA utility FGD (Flue Gas Desulfurization) survey 
c PBS 1-2257 73] ° p0015 882-11679 

Coal resources and sulphur emission regulations: 

A summary of 8 eastern and midwestern states 
£PB81-240319] p0031 882-15514 

Demonstration of Bellman-Lord/Allied Chemical FGD 

technology: Demontration test second year results 

[PB81-246316] p0034 882-15626 

Proceedings: Symposium on Flue Gas 

Desulfurization, volnme 1 

[PB81-243156] p0035 882-15651 

Proceedings: Symposium on Flue Gas 

Desulfurization, volume 2 

[PB81-243164] p0035 882-15652 

FLUID FLOB 

Boiling flow instability of a fixed mirror' ^ 
distributed focus solar receiver 

p0041 A82-10810 

Frequency response analysis of fluid control 

systems for parabolic-trough solar collectors 

[DE81-029293] p0064 882-10513 

FLUIDICS' 

Experimental and analytical investigation of a 
fluidic power generator 

[ JPl-POB-81-100] p0142 882-13386 

FLUIDIZED BED PEOCESSOBS 

An- overview of f luidized-bed combustion /FBC/ 
design practice 

' ^p0090 A82-11850 

Cyclone performance estimates for pressurized ' 

fluidized-bed combustion combined cycle 

power generation ’ 

[DE81-028504] p0093 882-10156 

Particulate processes in pulverized-coal flames 

[DE81-025153] p0093 882-10157 


A-42 


SOBJECI IIDEZ 


FOSSIL FOELS 


Stadies of the regeoeraticn of activated haazite 
osed as graaolac soihent for the control of 
alkali vapors fron hot fine gas of coal coohastion 

[DB81-030192 ] pOOOS B82-10590 

Flaidized hed coal coohostion reactor 

[HiSi-CASB-BPO-m273-1] p0097 B82-11144 

Assessaent of advanced coal gasification processes 
[BASA-CB-164949] p0098 B82-11146 

Tennessee Valle; Anthorit; atnospheric 
flnidized-hed comhnstor sinnlation 
[DE81-030262] p0098 B82-11151 

Atnospheric fluidized-hed projects technolog; 
overvieH 

[OB81-027143 ] p0102 B82-112S1 

Surface coal gasification 

[DE81-030183] p0102 B82-11253 

Levxs Besearch Center's coal-fired, pressurized, 
fluidized-hed reactor test facilit; 
tBASA-IH-81616] p0103 B82-11397 

Fluid-bed heat-exchanger optinization smd hed 
naterials selection 

[DOE/ET-11343/T2] p0104- B82-11571 

Industrial application of fluidized-hed conhustion 
£DE81-030272] pOIOS B82- 12182 

Thernal processing of used catal;sts 

[BHFT-FB-T-80-189] p0016 B82- 12205 

Cevelopoent of h;droconver£ion of hionass to 
s;nthetic fuels 

[DB81-030954] p0108 B82-12260 

Energ; recover; fron nunicipiLl vaste development 
program for Idaho Falls, Idaho 

(DE81-029999J p0028 B82-14659 

Coal and limestone feed testing for atmospheric 
fluidized hed conhustion 

[DE81-030629] p0117 B82-15222 

Beal time coarse particle mass measurements in a 
high temperature and pressure coal gasifier 
process treatment t 

[DE81-030036] , p0033 B82-15609 

Evaluating B and 0 options under uncertaint;. 

Volume 2: Atnospheric fluidized-hed combustion 

commercialization strategies 

[DE81-904246] pQ035 B82-16012 

FLOOBIDES 

Performance of a c;lindrical phase change thernal 
energ; storage unit 

£AIAA PaPEB 82-0076] p0155 A82-17770 

FLOOBOPOLIBBBS 

Development status of the General Electric solid 
pol;mer electrol;te vater electrol;sis tecnnolog; 
h;drogen production 

p0083 A82-11787 

FLOXIEB AlALISIS 

An aeroelastic anal;sis of the Darrieus wind turbine 
£AIAA PAEEE 81-2572] p0129 A82-14029 

FLOX DEISli; 

A tvo-dimeusional stud; of the maximum power that 
can he obtained from a wind turbine in a wind 


shear la;er 

£FFA-134] , p0140 B82-12537 

FLI BI.HIBE COBTEOL 

The all-electric airplane - A new trend 

p0006 A82-17420 


FLXBHEELS 

Hethod of determining the creep characteristics of 
composite materials 

p0154 A82-11779 

Energ; conservation through utilization of 
mechanical energ; storage 

p0002 A82-11845 

Optimum< reinforcement shapes and paths for 
rotating composite shells 

, p0154 A82-14513 

Hechanical energ; storage technolog; project . 

£DE81-029753] p0155 B82-105C8 

OESTS: A simulation tool for nonccnventional 

energy applications anal;sis. Theoretical and 
operational description with user documentation 
£DE81-029701 ] -- p0007 B82-10514 

D;namic stahilit; of stacked disk t;pe fl;wheels 
£DE81-030008] p0156 B82-10535 

Composite fl;wheel balance experience 

£DE81-769341 ] p0157 B82-10549 

Testing and evaluation of a solar photovoltaic 
fl;wheel energ; storage s;stem 

£DOE/ET-20279/13O] p0065 B82-10558 

Hechanical Energ; Storage Technolog; (BEST) 
.development 

£DE81-026800] p0158 B82-11596 


Assessment of fl;wbeel s;stem benefits in selected 
vehicle applications 

£DB81-025976] p0158 B82-11997 

Fl;wheel rotor and containment technolog; 
development 

£DE81-028047] p0159 B82-14655 

FOAB1I6 

Field demonstration of the conventional steam 
drive process with ancillar; materials 
£DE81-026849] p0115 B82-14522 

Field demonstration of the conventional steam 
drive process with ancillar; materials 
£DE81-026962] p0115 B82-14523 

FOAflS 


Fracture mechanics of cellular glass 

£BASA-CB-164959] p0066 

F0CDSIB6 

The Bogers focusing heliostat experimental 
at Bensselaer Fol;technic Institute 
£PB81-226813] p0071 

FOOD PB0CSSSIH6 

Energ; expenditure and dietar; change 
£PB81-218471] p0009 

F0BECASXII6 


B82-11209 

program 

H82-11625 

B82-10717 


Otilit; operating strateg; and requirements for 
the wind power forecast 

£AIAA PAPEB 81-2539] p0127 A82-14007 

DS energ; strategies: Some options for 

eliminating oil imports h; the ;ear 2000 
£PB81-226052] p0014 H62-11626 

Bodels for forecasting energ; use in the OS farm 
sector 

£DE81-904220] p0018 B82-12580 

FOBEST HABA6EBBHI 

■ood resources and utilization. patterns in the 
Borth Central Begion and energ; needs for the 
manufacture of wood products 

£DE81-030356] p0019 B82-12604 

FOBBATIOBS 

Comparison of Bichigan Basin crude oils 

p0091 A82-17007 

F0BB1B6 IBCBBIODES 

Bethod for precision forming of low-cost, 

thin-walled slotted waveguide arra;s for the SPS 

p0148 N82-12558 

FOSSIL FOELS 


Overview of DOE'S large stationar; Stirling engine 
development program 

p0123 A82-11805 

An overview of peat gasification 

p0089 BB2-11848 

Liquid fossil fuel teclinolog; 

£DE81-029912] p0094 H82-10250 

Baseline data on utilization of low-grade fuels in 
gas turbine applications. Volume 3: Emissions 

evaluation 


£DE8 1-903764] p0006 B82- 10254 

Hater-cooled gas turbine development program 

£DE81-904245] p0136 B82-10406 

Feasibilit; of a small scale pumped storage 
demonstration project. Bibbing, Binnesota 
[ DE81-028678] p0155 N82-10525 

Computational tools for pulverized-coal combustion 
£DE81-028582] p0098 H82-11148 

Preliminar; evaluation of advanced coal-based 
electricit;-generating technologies b; means of 
s;stem-integration anal;sis 

£DE81-029989] p0105 B82-11573 

Surve; of particulate emission macro- and 
micro-sampling and sizing methods 
£DE81-028348] p0014 N82-11642 

Solid and hazardous energ; wastes: S;nfuels. 1: 

Beview. of research activities 


£D£81-028503] p0014 B82-11644 

Economic assessment of advcinced central-receiver 
solar-thermal power s;stems: Executive summar; 

£DOE/SF- 106 01/0] p0074 882-12624 

overview of the biomedical and environmental 
programs at the Oak Bidge Bational Laborator; 
[DE81-027864] p0021 N82-12765 

Bate coefficients of combustion/f uel conversion 
reactions by high-temperature photochemistr; 
£DE81-027965] p0023 B82-13192 

Development of peatlands in northern Binnesota 

£DE82-000873] p0112 B82-13475 

Design and test of two-step solar oil shale retort 
£DE82-000964] p0077 B82-13543 
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FBACIIOH&UOB 


SOBJECT IHDEZ 


pOlia H82-14380 


p0021 H82-12766 


p0066 882-11209 


p0161 882-15436 


Opdate on Specxfied Euiopeaii fi and D Efforts. 

Fart 1: Appendices 

[DE81-026404 ] p0143 882-13983 

Fuels and cbenicals nade frcD solar energy 

[DE81-025018 ] p0077 882-14384 

Fandamentals of nitric oxide fornaticn in 
fossil-fuel combustion 

[DE81-030329 ] p0033 882-15608 

FBACXIOIAXIOI 

Cryogenic methane separation/catalytic 
bydrogasif ication process analysis 
£DE81-029123] p0093 882-10152 

Process development for improved SBC options. 
Kerr-HcGee critical solvent deasbing and 
fractionation studies 
[DE81-903765] 

FBACXIOHS 

Identification and toxicity of 

fractionated-sbale-oil components 
[DE81-028460] 

FBACXOBE BECHABICS 

Fracture mecbanics of cellular glass 
[HASA-CB-164959] 

FBACIDBE SIBEBGXfl 

Dimensions, volume 65, number 3 
[PB81-235053 ] 

FBACIOBIBG 

Bot dry rock geothermal energy development program 
[LA-DB-81-1265] p0097 882-10560 

FBEOB 

Design and development of a reciprocating 
lOH-temperatnre freon expander 

[DE81-028609] p0023 882-13392 

FBEQDE8CI COBIBOL 

Control of neu energy sources in an electric 
utility system 

p0154 A82- 13082 

FBEQOEBCX SXABILIXI 

Hind-energy recovery by a static Scberbius 
induction generator 

p0131 A82-15650 

FBBSBBL lEBSES 

Efficiency of Fresnel lenses 

p0043 A82-11387 

Chromatic aberration effect on solar energy 
systems using Fresnel lenses 

p0052 A82-13284 

Theoretical analysis of the Fresnel lens as a 

function of design parameters for solar 

concentrators 

pO059 A82-16599 

Automated Fresnel lens tester system 

£DE81-029483] p0066 882-10863 

FBESBEL BEFIECIOBS 

Secondary and compound concentrators for parabolic 
dish solar thermal power systems 

[8ASA-CE-164S60] p0068 882-11550 

FDEl. CELLS 

The nickel-hydrogen battery system - An historical 
overview 

p0153 A82-11735 

The Texas Instruments Sclar Energy System 
development 

p0047 A82-11773 

Evaluation of organic acids as fuel cell 
electrolytes 

p0127 A82-12938 

Carbonate fuel cell power plant systems 

p0131 A82-15069 

Design of a cell for electrode kinetic 
investigations of fuel cell reactions 

p0136 A82-18394 

Fundamental investigations on fuel cells. for 
transportation applications 

p0137 882-10493 

Becbargeable molten-salt cells 

[DE81-027091 ] p0158 882-11595 

Energy savings by means of fuel-cell electrodes in 
electro-chemical industries 

IDE81-030975] p0018 882-12582 

Asymmetric stress and failure analysis 

[DE81-026842] p0142 882-13451 

Develop and test fuel cell powered cn-site 

integrated total energy system. Phase 3: 
Full-scale power plant development 
[8ASA-CE-165328] p0142 882-13490 

Investigation of the in-situ oxidation of methanol 
in fuel cells 

[AD-A105947] p0143 882-14642 


Future of electricity for automobiles: Advanced 

electric vehicle concepts 

[DE81-028235] p0029 882-14987 

FUEL COHBOSIIOB 

Characteristics of combustion and pollutant 
formation in swirling flames 

pOOOl A82-10875 

Conceptual design of 500 to 3000 hp Stirling 
engines for stationary power generation 

p0123 A82-11807 

An overview of fluidized-bed combustion /FBC/ 
design practice 

p0090 A82-11850 

Study of the electric conductivity of plasma from 
fuel combustion products containing a weakly 
ionizing impurity 

p0091 A82-12888 

Synthetic-fuel combustion; pollutant formation. 
Soot-initiation mechanisms in burning aromatics 
( DE81-029480] p0093 882-10155 

Pulverized-f uei combustion: Bodeling and scaleup 

methodologies 

(DE81-026546] p0093 882-10158 

Study of the formation of submicron particulates 
generated by coal combustion 

[DE81-027447] p0008 882-10586 

Atmospheric fluidized-bed projects technology 
overview 

f DE81-027143) p0102 882-11251 

Horkshop proceedings: Combustion Turbine Besidual 

Oil 

[ EPBI-BS-80-132 ] p0103 882-11261 

Third automotive fuel economy research contractors 
coordination meeting 

[ PB81-222754) p0014 882-11627 

Fuel nitrogen conversion during fuel rich 
combustion of pulverized coal and char 

p0105 882-12156 

Evaluation of shale oil as a utility gas-turbine 
fuel 

[DE81-904234] p0107 882-12251 

Sate coefficients of combustion/f uel conversion 
reactions by high-temperature photochemistry 
[DE81-027965] p0023 882-13192 

Environmental effects of pollutants from coal 

combustion. 2: The colstrip, Hon1:ana Power Plant 

[PB81-234114] p0026 882-13573 

FDEL COBSDBPXIOB 

Characteristics and trends of energy consumption 
in transport missions with aircraft and surface 
vehicles 

pOOOl A82-10495 

A hidden advantage of permanent magnet electrical 
generating systems 

p0122 A82-11720 

Energy conservation through utilization of 
mechanical energy storage 

p0002 A82-11845 

Fuel conservation - DC-9 series 20/30/40 

p0002 A82-12563 

Fuel efficient flight profiles in an ATC flow 
management environment 

p0002 A82-13078 

Hing design for light transport aircraft with 
improved fuel economy 

p0004 A82-14416 

The all electric airplane - Its development and 
logistic support 

p0004 A82-14709 

Fuel conservation measures in South African 

airways - A review of activity and a glimpse of 
future developments 

p0004 A82-15598 

Ceramics for the AGT101 automotive gas turbine 

p0132 A82-16827 

Fugl conservation now improvements for 

existing production run transport aircraft 

p0005 A82-17281 

Energy savings with today's technology 

aircraft fuel management through in-flight 
monitoring 

p0005 A82-17282 

Computer fiight planning for fuel efficiency 

p0006 A82-17289 

The all-electric airplane - A new trend 

pOOOe A82-17420 

Energy consumption and heavy-duty vehicles 

tractor trucks 

p0008 882-10573 
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SUBJECT JBDEZ 


FUELS 


EFE evalaatioQ of the FUEI-hAX device under 

Section 511 of the Hotor Vehicle Information and 
Cost Savings act 

[PB81-229866] p0012 H82-11479 

EPa evaluation of the automotive Cjlinder 

Oeactivator System (aCDS) under Section 511 of 
the Hotor Vehicle Information and Cost Saving act 
[PB81-228256] p0013 H82-11480 

Evaluation of the micrc-carburetor 

( HASa-CH-164958] p0016 B82-11994 

AGT-102 automotive gas turbine 

[HASa-CB-165353] p0140 H82-12444 

National interim energy-consumption survey: 

Exploring the variability in energy consumption 
£DE81-029910 ] p0018 N82-12589 

Performance analysis of 1 1 Denver Metro passive 
homes 

[DE81-025473 ] ' p0074 N82-12626 

Impact of fuel-economy shortfall: Trends in 

technology-weighted EPA versus on-road HPG. 
Periodic analysis memorandum no. 1 

[DE81-030841 ] p0020 N82-12667 

Augmentation of research and analysis capabilities 
for timely support of automotive fuel economy 
activities. Volume 1: Summary 

IPB81-219479] p0022 H82-13018 

Augmentation of research and analysis capabilities 
for timely support of automotive fuel economy 
activities. Volume 2: Appendices A through C 

[PB81-219487] p0022 N82-13019 

Augmentation of research and analysis capabilities 
for timely support of autcmotive fuel economy 
activities. Volume 3: Appendix D 
[PB81-219495] p0022 N82-13020 

Performance characteristics of automotive engines 
in the United States, third secies: 1977 

Chrysler 318 CID (5.21), 2V 

[PB81-233025] p0023 N82-13435 

Controlled Speed Accessory Drive demonstration 
program 

[NASA-CE-165010] p0026 N82-13981 

Evaluation of technigues fcr reducing in-use 
automotive fuel consumption 

[PB81-233298] p0026 N82-13985 

Highway fuel econcmy study 

[PB81-233850 j p0026 N82-13986 

The use of flight management computers in air 
carrier operations in the 1960s 

tAD-Al05621] p0027 N82-14071 

Automotive fuel economy: Potential improvement 

through selected engine and differential gear 
lubricants 

[PB81-240467] p0030 N82-15453 

Fuels and electric energy consumed 

[PB81-240442 ] p0032 N82-1S594 

FUEL COBBOSIOB 

A protective additive for jet fuels 

p0090 A82- 12022 

FUEL FLOB 

Transport characteristics of alternate slurry fuels 
[DE81-028580] p0146 N82-11255 

FUEL IBJECIIOH 

A study of factors influencing thermally induced 
backfiring in hydrogen fueled engines, and 
methods for backfire contrcl 

p0084 A82-11791 

External fuel vaporization study 

[BiSA-CB-165513] p0114 N82-14371 

FUEL OILS 

Dimethyl sulfate in particulate matter from coal- 
and' oil-fired power plants 

p0005 A82- 16199 

Flame-retention head burner efficiency test 

results and analysis: Space-heating-eguipment 

test program 

[DE81-030219 ] p0093 N82-10153 

Borkshop proceedings: Combustion Turbine Besidual 

Oil 

[EPBI-BS-80-132] p0103 B82-11261 

Coal-oil mixtures: An alternative fuel for the 

commercial markets and large residential markets 

£DE81-028335] p0114 B82-14379 

Thermochemical production of liguids from biomass 
[DE81-030085] p0117 B82-15226 

FUEL PBODUCZIOB 

Fuel for future transport aircraft 

[ASHE PAFBE 81-HT-80] p0089 A82-10965 

Agricultural policies and biomass fuels 

pOOOl A62-11542 


Enthcinol fuels from biomass projects 

p0089 A82-11837 

Production of syntnetic crude oil from coal using 
the TOSCOAL pyrolysis process 

p0090 A82-11849 

Biomass resources for alcohol fuels 

p0090 A82-12533 

Feasibility of solar assisted ethanol production 
£AIAA PAPEB 81-2533] p0054 A82-14004 

Alternative ocean energy products and hybrid 
geothermal-OTEC /GEOTEC/ plants 

(AIAA PAPEB 81-2547] p0128 A82-14012 

Fuels from bicmass and wastes Book 

p0091 A82-14986 

Fuel and energy Book 

p0004 182-15589 

Biomass conversion processes for energy and fuels 
Book 

p0092 A82-18114 

Selectivity in Fischer-Tropsch synthesis: Bevies 

and recommendations for further work 
tPB81-223596] p0095 B82-10271 

Advanced system experimental facility: Solid 

waste to methane gas. Background and process 
description 

IDE81-030198] pOIOI N82-11244 

Fusion as a source of synthetic fuels 

(BSL-29281 ) p0086 N82-11257 

Environmental research plan for gas supply 

technologies. Volume 2: Environmental research 

plan 

[PB81-222317] pOOII B82-11274 

Engineering challenges of fusion-reactor development 
[DE81-024129] p0139 B82-11907 

The severity of institutional barriers affecting 
energy-from-municipal-waste technologies 

[DE82-000133] p0018 N82-12583 

Controlled-f lash pyrolysis 

£DE82-000284] pOIII N82-13196 

Low/medium Btu coal gasification assessment 
program for potential users in New Jersey: 
Executive summary 

(DE81-02S475] pOIII B82-13247 

Feasibility study report for the Imperial Valley 
Ethanol Befinery: A 

14.9-million-gallon-per-year ethanol synfuel 
refinery utilizing geothermal energy 
£DE82-000288] p0112 B82-13252 

Creating a safer environment in US coal mines: 

The Bureau of Hines Methane Control Program, 
1964-79 

[PB81-233918] p0112 N82-13488 

Solar-central -receiver fuels and chemicals 

[DE82-000941] p0077 B82-13530 

Alcohol fuels grant program at Lincoln Land 
Community College, Springfield, Illinois 

IDE82-000744] p0114 B82-14375 

Feasibility study for an alcohol-fuels plant for 
Buffalo, New fork 

IDE82-000032] p0114 B82-14377 

Fuels and chemicals made from solar energy 

[DE81-025016] p0077 N82-14384 

Energy balance and utilization of agricultural 
waste on a faro 

[PB81-229262] p0115 N82-14385 

Education and training implications of biomass 
energy system use 

[OE81-029956] p0028 B82-14664 

Fuels and electric energy consumed 

[PBS 1-240442] p0032 N62-15594 

FUEL FUBPS 

A LB2 engine fuel system on board - cold GH2 
injection into two-stroke engine with LH2 pump 
[ASHE PAPEB 81-HT-81] p0083 A62-10966 

FUEL TESTS 

Optimization of the composition and antidetonation 
properties of AI-93 gasoline 

p0091 A82-15722 

Low/medium Btu coal gasification assessment 
program for potential users in New Jersey: 
Executive summary 

[DE81-025475] pOIII B82-13247 

FUELS 

Experimental evaluation of the steady-state and 
dynamic performance characteristics of the 
interactive units of a coal-gasification process 

[DE81-028995] p0094 B82-10259 

Thermophysical properties of coal liguids 

[DE81-0279446] p0097 N82-10938 
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FDNCIIOBAl. OESI6B SCECIfIC&SlOBS 


SOBJBCS IHOEZ 


Chemistry and catalysis of coal liquefaction: 
Catalytic and thermal upgrading of coal liquid 
cind hydrogenation of CO to produce fuels 

[DOE/EI- 14700/1] p0102 H82-11259 

Chemistry and catalysis of coal liquefaction: 
Catalytic and thermal upgrading of coal liquid 
and hydrogenation of CO to produce fuels 

[ DOE/EI- 14 700/2 ] p0102 882-11260 

BESEC industrial fuel-vood program 

[DE82-000461 ] pOIIO 882-12595 

Biomass energy utilization in the Pacific 

Horthwest: Impacts associated with residential 

use of solid fuels 

[DE81-029137 ] p0115 882-14383 

FOBCIIOBAl. DESlOB SPECIFXCAIIOBS 

Sesidual-energy-applicaticn program: EAST 

facility requirements dccnment, vcluae 1 
[DE81-027536] p0142 882-13526 

FOBABS 

Thermolysis of naphthols 

[DE81-029684] p0116 882-15152 

FOBBACES 

Beal-time coarse-particle mass measurements in a 
high-temperature/pressure coal-gasifier process 
treatment 

[DE81-030039] p0119 882-15604 

Assessment of the long-range transport of 

residential woodstovc fine- particulate emissions 
for two future Onited States energy scenarios 
[OE81-030096] p0033 882-15613 

FOSlOB BBACXOBS 

Engineering challenges of fusion-reactor development 
[DE81-024129 ] p0139 882-11907 

Progress report to the Department of Energy in 
support of basic energy and policy research 
£DE81-02S882] p0028 882-14648 


GALILEO SPACECBAFI 

Engineering development testing of the GPHS-BIG 

converter General Purpose Beat 

Source-Badioisotope Thermoelectric G^erator for 
Galileo orbiter power supply 

p0122 A82-11752 

Buclear electric power for space systems - 

Technology background and flight systems program 

p0123 A82-11756 

GALLIOB ABSEBIOE LASEBS 

Laser bonded n-GaAs/p-GaSb heterogunction 
intercell ohwic contact 

p0041 A82- 10776 

GALLIOB ABSEBIOES 

Gallium arsenide solar cells-statns and prospects 
for use in space 

p0046 A82-1176S 

GaAs solar cells for space application 

p0046 A82-11766 

Bigh efficiency thin-film GaAs solar cells 

p0046 A82-11767 

Advanced Satellite Power System /SPS/ concept 

p0049 A82- 11839 

Thin-film gallium arsenide homojunction solar cells 

p0052 A82- 13200 

A new low temperature III-V multilayer growth 
technique - Vacuum metalorganic chemical vapor 
deposition of GaAs thin films 

p0053 A82- 13803 

Gallium-arsenic-antimony hetero junction photocells 

p0055 A82- 14667 

Silicon and gallium arsenide photovoltaic cells - 
Bodels for the functicning, experimentation, and 

application to concentrating collectors 

French thesis 

p0055 A82- 15006 

Effects of lew temperature periodic annealing on 
the deep-level defects in 200 keV proton 
irradiated AlGaAs-GaAs solar cells 

p0061 A82-18287 

GAS CBBOBATOGBAPBI 

Development and applicaticn of analytical 
techniques to chemistry of donor solvent 
liquefaction 

[DE81-029125] p0099 882-11166 

Oil spill identification by chemical analysis 

p0115 882-14583 


GAS COBFOSITIOB 

Characteristics of combustion and pollutant 
formation in swirling flames 

pOOOl A82-10875 

GAS COOLI8G 

Gas cooled solar power plant for generating 

electrical energy in the 20BBe operating range 
(GAST) : Preliminary design phase 

CBBFI-FB-T-81-097] pOOSO 882-15530 

GAS OISCBABGES 

Ionization waves in an argon discharge in a 
longitudinal gas flow 

p0127 A82-12666 

GAS DISSOCIAIIOB 


An experimental study of S03 dissociation as a 
mechanism for converting and transporting solar 
, energy 

' p0043 A82r11214 

Small-scale uses and costs of hydrogen derived 
from OIEC ammonia 

p0084 A82-11792 

Bray ton cycle using dissociating nitrosyl chloride 

p0126 A82-11852 

GAS BfOLDUOB 

Ontgassing of two synthetic fuels 

[AD-A104580] pOlOO 882-11231 

GAS FLOB 

Controlled Betracting Injection Point (CBIP) 
system: A modifled-stream method for in situ 

coal gasification 

tDE81-026477] p0102 882-11248 

Proceedings: Symposium on Floe Gas 

Desulfurization, volume 2 

[PB81-243164] p0035 882-15652 

GAS IBJECIlOB 

A LH2 engine fuel system on board - Cold GH2 
injection into two-stroke engine with LH2 pump 
[ASBE PAPEB 81-UT-81] p0083 A82-10966 

Controlled Betracting Injection Point (CBIP) 
system: A modified-stream method for in situ 

coal gasification 

(DE81-026477] p0102 882-11248 

GAS LASEBS 


A solar simulator-pnaped gas laser for the 
conversion of solar energy , 

p0044 

Advanced solar energy conversion solar 

gas lasers 

(BASA-CE-165060] p0079 

GAS BlIZOEES 


direct 

A82-11710 

pumped 

882-15526 


The corrosion of some snperalloys in contact with 
coal chars in coal gasifier atmospheres 

p0091 A82-17974 


GAS BEACIOBS 


An overview of peat gasification 
GAS BECOVEBI 


p0089 A82-11848 


Fricetown 1 underground coal gasification field 
test: Operations report 

[DE81-025162] p0095 882-10268 

Solar coal-gasification reactor for 
hydrocarbon-free synthesis gas 

( DE81-026600] p0067 882-11247 

Gas recovery from coal deposits 

( PB81-222291] p0103 882-11271 

Environmental research plan for gas supply 
technologies. Volume 1: Executive summary 

[PB81-222309] p0015 882-11657 

Evaluation of landfill gas as an energy source 

feasibility of methane recovery from landfills 
£DE82-000116] pOIIO 882-12584 

Development of a metal hydride process for 

hydrogen recovery from supplemented natural gas 
tDE81-02268S] p0086 882-14382 

Eigh-pressure solvent extraction of methane from 
geopressured fluids 

[DE81-027713] p0117 882-15227 

Potential environmental problems of enhanced oil 
and gas recovery techniques 

[ PB81-240186] p0034. 882-15637 

GAS SXBEAflS 


Optical diagnostic techniques for coal-fired BBD 
applications 

(AIAA PAPEB 82-0377) p0135 A82-17913 

GAS TEBPBBATOBE 

Correlation between results of zone method and 
experiment in radiative heat transfer 
[ASBE PAPEB 81-HT-71] p0121 A82-10958 
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SOBJECZ IBDEZ 


GEOSIBCHBOBOOS OBBIIS 


GAS IBABSBOBI 

Control of utility boiler and gas turbine 

pollutant enissions by conbustion aodification, 
phase 2 

f PB81-222267] p0015 B82-1165U 

GAS lOBBIBE EBGIBES 

Zhe AGT101 technology - An antonotive alternative 

p0123 A82-11783 

Coal fired air turbine cogeneration 

p0089 A82-11836 

Ceramics for the AGIIOI automotave gas turbrne 

p0132 A82-16827 

Baseline data on utilization of low-grade fuels in 
gas turbine applications. Volume 3: Enissions 

evaluation 


IDE81-903764] 

AGT-102 automotive gas turbine 
£BASA-CE-165353] 

Low HO sub z heavy fuel combustor 
INASA-CB-165512] 

Development of a bigh-temperature 
for use in catalytic combustors 
automotive gas turbine engines 
[HASA-CE-165396] 

External fuel vaporization study 
[HASA-CB-165513] 

GAS lOBBlBES 


p0006 N82-10254 

p0140 H82-12444 
concept program 
p0140 H82-12S72 
durable catalyst 
for advanced 

p0142 H82-13510 

p0114 H82-14371 


Thermionic combustor application to combined gas 
and steam turbine power plants 


p0124 A82-11818 

Baseline data on utilization of low-grade fuels in 
gas turbine applications. Volume 2: Hot 


component corrosion evaluation 

[DE81-903760] p0094 H82-10253 

Hater-cooled gas turbine development program 

£DE81-904245] p0136 H82-10406 

Horkshop proceedings: combustion Turbine Besidual 

Oil 


£EPBI-HS-80-132] p0103 H82-11261 

Control of utility''boiler and gas turbine 

pollutant emissions by ccmbustion modification, 
phase 2 

£PB81-222267 ] pOOIS H82-1U54 

Evaluation of shale oil as a utility gas-turbine 
fuel 

£DE81-904234] p0107 H82-12251 

Investigation and research of specific 

combustion-turbine and combined-cycle field 
problems 

£DE81-904231] p0141 B82-12S92 

Update on Specified European B and D Efforts. 

Part 1: Appendices 

EDE81-026404 ] p0143 H82-13983 

GASDIHABIC LASBBS 

Ionization waves in an argcn discharge in a 
longitudinal gas flow 

p0127 A82-12666 


GASEOUS PDEIS 

The significance of hydrogen as future secondary 
energy carrier 

p0146 A82-17127 

Feasibility and economic study of medium-Btu coal 
gas blended with high-Btu by-product gas as an 
industrial energy source at Billings, Hontana 
EDE81-030622 ] p0107 H82-12254 

GASIFICAIIOH 

Kinetics and catalysis of producing synthetic 
gases from biomass 

£PB'81-217614] p0095 N82-10272 

Peat biogasification development program 

£DE81-028299] ‘ pOIOI H82-11243 

Transportation fuels from synthetic gas 

£DE81-029614] p0102 B82-11258 

Environmental research plan for gas supply 

technologies. Volume 2: Environmental research 

plan 

£PB81-222317] pOOII H82-11274 

Sulfur pollution control. Phase 1: The disposal 

program tsections 5 through 7) 

£PB81-222804] p0015 H82- 11655 

GASOBOl (FOEl) 

Ethanol production in southern tier east region of 
Hew York: Technical and economic feasibility 

£PB81-226979] pOOII H82-11275 

Project for reliability fleet testing of 
alcohol/gasoline blends 

£DE82-000004 ] p0107 H82-12250 


GASOLIBE 

Aviation gasoline versos automotive gasoline 

£AIAA PAPEB 81-1705] p0091 A82-14395 

Evaporative hydrocarbon emissions from a large 
vehicle population 

p0004 A82-14442 

Optimization of the composition and antidetonation 
properties of AI-93 gasoline 

p0091 A82-15722 

selectivity in Fischer-Tropsch synthesis: Beview 

and recommendations for further work 
£ PB81-223596] p0095 H82-10271 

Impact of fuel-economy shortfall: Trends in 

technology-weighted EPA versus on-road HPG. 
Periodic analysis memorandum no. 1 
£DE81-030841] p0020 H82-12667 

Hotor gasolines, winter 1980-81 

£DE81-030845] p0117 H82-15224 

Pollution of the soil by aviation gasoline 

£ PHI- 1979-41] p0032 H82-15596 

Beavy-duty engine baseline program and HO sub z 
emission standard development (1972-73) 
£PB81-244030] p0034 H82-15621 

GELAIIOH 

Study of gelled IH6 

£DE81-023259] p0095 H82-10269 

GBOCBEHISTfiX 

Development of organic geochemical and isotope 
technigues for hydrocarbon exploration 
[BHFI-FB-T-80-076] p0097 H82-10482 

Geophysical survey, Paso Bobles geothermal area, 

California, part of the resource assessment of 
low- and moderate-temperature geothermal 
resource areas in California 

£DE81-026038] p0109 H82-12517 

Evaluation of Devonian shale potential in eastern 
Kentucky/Tennessee 

£DE82-001164] p0116 H82-14595 

Exploratory study of coal-conversion chemistry 

[DE81-016136] p0119 H82-15552 

GEOCBBOHOLOGV 

Development of peatlands in northern Hinnesota 

[OE82-000873] p0112 H82-13475 

Stratigraphy and depositional history of the lola 
Limestone Upper Pennsylvanian (Hissourian) , 
northern Hidcontinent U.S. 

p0116 H82-14711 

GEOLOGICAL FAULTS 

Geomagnetic and magnetotellnric soundings in the 
area of the Central European rift system 
£BHFI-FB-T-81-111] p0119 H82-15656 

GEOLOGICAL SUBVEIS 

Geophysical survey, Paso Bobles geothermal area, 
California, part of the resource assessment of 
low- and moderate-temperature geothermal 
resource areas in California 

£DE81-026038] p0109 H82-12517 

Besource assessment of Low and 

Hoderate-temperature geothermal waters in 
Calistoga, Hapa County, California 
£DE81-025559] p0109 H82-12518 

Feat resource evaluation: state of Haine 

£DE82-000227] p0109 H82-12523 

Feat deposits of Dismal Swamp pocosins: Camden, 

Currituck, Gates, Pasguotank, and Perquimans 
Counties, Horth Carolina 

£DE81-029642] p0109 H82-12524 

Bibliography of publications dealing with tar sands 
[DE81-026146] p0115 H82-14594 

Stratigraphy and depositional history of the lola 
Limestone Upper Pennsylvanian (Hissourian) , 
northern Hidcontinent U.S. 

p0116 H82-14711 

Geologic applications of thermal-inertia mapping 

from satellite Powder Biver, Hyoming; Cubeza 

Frieta, Arizona, and Yellowstone Hational Park 
£E82-10011] p0118 H82-15489 

6E0HETBICAL OPTICS 

Geometrical optical performance studies of a 
composite parabolic trough with a fin receiver 

p0043 A82-11390 

GEO5IBCBB0HOUS OBBITS 

Transportation systems and cost comparison for 
launching an SFS into geosynch, orbit 

p0050 A82-12507 


A-47 


GEOIECHBICiL EBGIHEEBIBG 


SUBJECT IBDEZ 


p0012 H82-1141S 


GEOTECBBICBL EBGJBEBBIBG 

PJ.an for techoologicaj. research and development 
related to the petroleum actj.vj.ties on the 
Borveglan Continental Shelf. 1981-1985; 
ippendizes: 1. Technical challenges. 2. 

Besearch requirements. 3. High priority programs 
[DE81-904014 ] p0104 H82-11520 

Beservoir stability studies , 

[DE31-030099 ] ' p0160 B82-15510 

GEOIEHPEBBTOBE 

Investigation of direct ezpansion in ground source 
heat pumps 

[DE81-024139 ] p0012 H82-11418 

GEOTEEBHAl, EBEBGI COBBEBSlOB 

Applications of thermoelectrics to geothermal 
energy conversion 

p0125 A82-11824 

Alternative ocean energy products and hybrid 
geothermal-OIEC /GEOIEC/ plants 

[AlAA PAfEB 81-2547] p0128 A82-14012 

Hot dry rock geothermal energy development program 
[LA-OB-81-1265] p0097 H82-10560 

Hater-related constraints to the development of 
geothermal electric generating stations 
[DE81-025138 ] p0007 B82-10561 

Analysis of thermal/mechanical energy-conversion 
concepts 

(DE81-027854] p0139 B82-11585 

Geothermal reservoir assessment: Northern basin 

and range province Stillvater prospect, 

Churchill County, Nevada 

[DE82-000529] p0109 B82-12516 

Horkshop proceedings: U-bend tube cracking in 

steam generators 

[DE81-903765] p0142 N82-13515 

Hev and reneuable energy in the United States of 
America 

[DE81-030887 ] p0024 N82-13539 

Sandia program in geothermal technology development 
[DE81-025394] p0119 N82-15546 

GEOIBEBHAL EBEBGI BZIBACTIOH 

Development of man-made geothermal reservoirs 

extracting heat from hot dry rock 
[LA-UB-81-852 ] p0097 B82-10480 

Belazation of geothermal-reservoir stresses 
induced by beat production 

[DE81-032024 ] pOIOS H82-11715 

Accessing the geothermal resources 

CDE81-025396 ] p0116 N82-14614 

Sampling and analysis of potential geothermal sites 
[PB81-240061 ] p0119 B82-15593 

GEOTHEBBAI EBEBGI UTIIIZAIIOB 

Energy technologies and the environment. 
Environmental information handbook 
[DE81-029809] p0020 N82-12660 

Feasibility study report for the Imperial Valley 
Ethanol Befinery: A 

14. 9-million-gallon-per-year ethanol synfuel 
refinery utilizing geothermal energy 
[DE82-000288 ] p0112 N82-13252 

GEOIBEBHAl. BESOOBCES 

Beduced beat flow - Bean heat flow relationship 
for the continental geothermal provinces 

p0089 A82-10372 

One-dimensional model of vapor-dominated 
geothermal systems 

p0089 A82- 11033 

Corrosion testing of carbon steel in aereated 
geothermal brine 

[DE81-028653 ] p0093 B82-10201 

Flow in geothermal wells. Part 4: Transition 

criteria for two-phase flow patterns 
[DE81-028312] p0096 H82-10366 

Low-to-moderate temperature geothermal resource 
assessment for Nevada, area specific studies 
[DE81-030487 ] p0096 B82-10475 

Montana geothermal handbook: A guide to agencies, 

regulations, permits and financial aids for 
geothermal development 

[DE81-024315] p0007 B82-10562 

IBEl goetbermai environmental program 

[DB81-025671 ] p0008 B82- 10591 

Techniques for geothermal liquid sampling and 
analysis 

[DE81-030151 ] p0098 N82-11149 

Two-phase flow in geothermal energy sources 

[DE81-029037] p0103 B82-11404 

Is geothermal simulation a catastrophe? 

[DE81-026750] p0105 H82-11588 


Geothermal environmental assessment: Behavior of 

selected geothermal brine contaminants in plants 
and soils 

[ PB8 1-222333] p0015 B82-11671 

Formation evaluation in liquid-dominated 
geothermal reservoirs 

[D0E/ET-28384/T1] p0109 N82-12514 

Geothermal reservoir assessment: Northern basin 

and range province Stillwater prospect, 

Churchill County, Nevada 

[DE82-000529] p0109 B82-12516 

Geophysical survey, Paso Bobles geothermal area, 

California, part of the resource assessment of 
low- and moderate-temperature geothermal 
resource areas in California 

[DE81-026038] p0109 B82-12517 

Besource assessment of Low and 

Moderate-temperature geothermal waters in 
Calistoga, Napa County, California 
£DE81-025559] p0109 N82-12518 

Heat flow studies and geothermal exploration in 
western Trans-Pecos Texas 

pOIIO H82-12684 

Feasibility study report for the Imperial Valley 
Ethanol Befinery: A 

14. 9-million-gallon-per-year ethanol synfuel 
refinery utilizing geothermal energy 
[DE82-000288] p0112 H82-13252 

Geothermal-resource verification for Air Force Bases 
[DE81-027482] p0112 N82-13520 

Accessing the geothermal resources 

[DE81-025396] p0116 N82-14614 

Geologic applications of thermal-inertia mapping 

from satellite Powder Biver, Hyoming; Cubeza 

Prieta, Arizona, and lellowstone National Park 
[E82-10011 ] p0118 B82-15489 

Structural evolution of three 

geopressured-geothermal areas in the Texas Gulf 
Coast 

[DE81-029799] p0118 N82-15505 

Sampling and analysis of potential geothermal sites 
[PB81-240061] p0119 N82-15593 

Geomagnetic and magnetotelluric soundings in the 
area of the Central European rift system 
[BMFI-FB-T-81-111 ] p0119 N82-15656 

Scblumberger resistivity study of the Jemez 
Springs region of northwestern New Mexico 

[DE81-025302] p0119 N82-15661 

GBAD: A tool for program analysis and progress 

monitoring 

[OE81-028098] p0120 N82-15981 

GEOTBEBMAl TECHBOLOGI 

Geothermal systems: Principles and case histones 
Book 

p0090 A82-12275 

Value tree analysis of energy supply alternatives 
[AD-A105629] p0029 N82-14875 

Sandia program in geothermal technology development 
[DE81-025394] p0119 N82-15546 

GEBBABIOH 

Electrical characteristics of high-voltage 
germanium photoconverters under high 
illumination intensities 

p0040 A82-10391 

Cascade pbotogenerators based on silicon and 
germanium matrix photoconverters 

p0044 A82-11422 

GLASS 

Fracture mechanics of cellular glass 

[ HASA-CB-1 64959] p0066 N82-11209 

GLASS COAIIBGS 

Analysis of the optical characteristics of solar 
collectors 

p0052 A82-13715 

GLASS FIBEBS 

Conceptual design of a glass-reinforced concrete 
solar collector 

[DE81-029280] p0065 H82-10542 

GLOB DI5CHABGES 

Introduction to basic aspects of plasma-deposited 
amorphous semiconductor alloys in photovoltaic 
conversion 

p0039 A82-10026 

GOVEBBBBBT/IBOOSTBI BELAXIOBS 
Solar explosion 

[DE81-026086] p0074 N82-12628 

The Seasat commercial demonstration program 

p0115 N82-14561 
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SaBJECI IBDEX 


HEAT PIPES 


GOVEBHHEHSS 

Buildicg a conseasus aijout energ; technologies 

[0E82-OOO5O1 ] p0024 B82-13536 

GBAIN BOOBBABIES 

The optimization of solar conirersion devices 

p0039 A82-10025 

Grain size dependence of the photovoltaic 
properties of solar grade polysilicon 

p0057 182-16051 

Effects of heat treatment on epitaxial silicon 
solar cells on metallurgical silicon substrates 

p0058 A82- 16469 

6BA7IIATI0B 

Theoretical aneilysis of the performance of a 
gravity-controlled sclar concentrator 

p0050 A82-12812 

GBEAT PLAIBS COBBIOOB (BOBIB AflEBICA) 

Great Plains gasification progect, Hercer County, 
North Dakota; water assessment report section 
13(c) 

[PB81-2161 11 ] p0013 N82-11524 

Great Plains gasification project, Bercer County, 
North Dakota: water assessment report 
[PB81-216129] p0013 N82-11525 

GBOOBD STAIIOBS 


Coherent multiple tone technigue fcr ground based 
SPS phase control 


p0147 N82-12546 


GBOOBD BATES 


Fracture flow of groundwater in coal-bearing strata 
[DE81-023810 ] p0096 N82-10479 

Beview of simulation technigues for Aguifer 
Thermal Energy Storage (ATES) 

[DE81-029943] p0156 N82-10532 

LLNL underground coal gasification project 

[DE81-030634] p0103 N82-11267 

Coal liquefaction demonstration plant near 
Horgantown, Best Virginia; water assessment 
report section 13(b) 

[PB81-216095] p0103 N82-11269 

Coal liquefaction demonstration plant near 
Horgantown, Nest Virginia: Hater assessment 

report 

[PB81-216103] pOOII N82-11270 

fiesource assessment of low and 

Hoderate-temperature geothermal waters in 
Calistoga, Napa County, California 
[DE81-025S59] p0109 N82-12518 

Assessment of water supply contamination due to 
underground coal gasification 

(PB81-209215 ] p0021 N82-12680 

Environmental and radiological safety studies; 
Interaction of (238) Pu02 heat sources with 
terrestrial and aquatic environments 
[DE81-032019] p0025 N82-13565 

Effects of coal fly-ash disposal on water guality 
in and around the Indiana Dunes National 
Lakeshore, Indiana 

[PB81-238479 ] p0034 N82-15624 

GBOOBD IIBD 


Network wind power over the Pacific northwest. 
Appendix 1: Hind statistics summaries for the 

wind power data stations 

[DE81-029291 ] p0112 N82-13518 

Hind Power: fiesearch on network wind power over 

the Pacific northwest. Executive summary 
[DE81-029360] p0142 N82-13519 

Application of Bayesian analysis for wind energy 
site evaluation 


p0113 N82-13619 

GULP OF HBZICO 

Assessment of in-place solution methane in 
tertiary sandstones: Texas Gulf Coast 

[DE81-029772] p0117 N82-15225 


H 

HAU GEBEBAIOBS 

Loading schemes for a 50 HH/th/ diagonally 
connected HHD generator 

[AIAA PAPEB 82-0395] p0135 A82-17923 

HABDBOOKS 

Environmental compliance program handbook 

£DE81-030226] p0008 N82-10585 

Technology characterizations: Environmental 

information handbook, second edition 
[DE81-029993] p0021 N82-12671 


BAOLIBG 

Extensible bridge-conveyor concepts for coal-mine 
face haulage 

[DE81-031974] p0146 N82-12525 

Environmental impacts of energy transportation 

[DE82-900316] p0025 N82-13559 

BABAll 

Possible use of coal in Hawaii, 1980 - 2000 

[DE81-028266] pOOlO N82-11263 

BAZABDS 

Environmental assessment of the Alaskan 

Continental Shelf: Annual reports of principal 

investigators for the year ending fiarch 1980. 
Volume 5: Hazards 

IPB81-225732] p0026 N82-13607 

BEAITB PBXSICS 


p0026 N82-13652 


Hecilth and safety research division 
[DE81-026088] 

BEAT BALANCE 

Theoretical basis of the DOE-2 building energy use 
analysis program 

f DE81-028896] p0030 N82-15242 

BEAT EICBABGEBS 

Heat Transfer - Hilwaukee 1981; Proceedings of the 
Twentieth National Heat Transfer Conference, 
Hilwaukee, HI, August 2-5, 1981 

p0145 A82-10806 

Heasured performance of falling-jet flash 
evaporators 

£DE81-024355) p0161 N82-10565 

High-temperature counter-flow recuperator 

(DE81-031923] p0017 B82-12424 

External fuel vaporization study 

£NASA-CB-165513] p0114 N82-14371 

OS ceramic heat exchanger technology: Status and 

opportunities 

£DE81-029686] p0030 N82-15210 

Botating regenerative heat exchanger for energy 
recovery in chemical plants 

£BHFT-FB-T-81-099] p0030 N82-15367 

HHD oxidant intermediate temperature ceramic 
heater study 

£NASA-CE-165453] p0144 N82-15527 

Overview and FI 1981 progress on open-cycle OTEC 
power systems 

£DE81-029277] p0144 N82-15580 

HEAT FLOX 

B-Coal product physical properties measurement 

£DE81-029095] pOIII N82-13245 

BEAT HEASOBEHEBI 

Enthalpy measurement of coal-derived liquids 

£ DE81-029481] p0097 N82-10939 

BEAT OF COHBDSIIOB 

Characteristics of CVO silicon carbide thermionic 
converters 

p0124 A82-11821 

Electric and hybrid vehicle environmental control 
subsystem study 

£NASA-CB-164996] p0020 N82-12658 

BEAT OF FDSIOB 

Thermal storage in salt-hydrates 

p0153 A82-10018 

Thermodynamic basis for selecting heat storage 
materials 

p0153 A82-10019 

BEAT OF VAPOBIZATIOB 

A novel latent beat storage for solar space 
beating systems - Befrigerant storage 

p0043 A82-11386 

HEAT PIPES 

Development of space reactor core heat pipes 

p0122 A82-11747 

Heat pipes for NEP spacecraft radiators 

p0122 A82-11748 

Effect of wick dryness on the performance of heat 
pipes with separate channels 

p0005 A82-16272 

High thermal power density heat transfer 

thermionic converters 

£NASA-CASE-LEH-12950-1 ] p0139 N82-11399 

Application of a gravity-driven wickless heat pipe 
for ice production in a cold energy storage system 

p0159 N82-13377 

Selection and testing of suitable coating systems 
for steel pipes used for long distance heat 
transfer 

£BHFI-FB-T-81-138] p0150 N82-15134 
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HEAT POHES 


SOBJECI IHDEX 


Development of a prototype of a 10 kl small solar 

pover plant technclog; for developing nations 

£BBFI-PB-T-81-101 ] pOOBO H82-15532 

beat EOHfS 

A novel latent heat storage for solar space 
beating systems - Befrigerant storage 

p0043 A82-11386 

Erogrammer's mannal for the DOEHEE (DOE Heat Pump 
Efficiency) program 

[DE81-769452] p0007 H82-10551 

Annnal cycle energy system 

[DE81-024911] p0007 S82-105S2 

Preliminary investigation on a primary energy 
saving heat supply system for the residential 
district "Daria lindenhof" in Dorsten, Best 

Germany using river mater as a heat source 

and systems engineering 

[BHPT-PB-T-80-157] p0008 H82- 10572 

Cycle and performance analysis of absorption heat 
pumps for vaste heat utilization 

[DE81-030705] p0103 M82-11405 

Parametric sensitivity study for solar-assisted 
heat-pump systems 

(DE81-030309) p0067 H82-11407 

DOE sclar-assisted heat-pump program: Its 

evolution and its potential 

[DE81-026055] p0067 H82-11413 

Chemical heat pump program: An overview 

[DE81-025086 ] p0012 H82-11414 

Investigation of direct expansion in ground source 
heat pumps 

£DE81-024139] p0012 K82-11418 

Hell-water-source heat pump field performance study 
[DE81-024136 ] p0012, H82-11419 

Brayton/fiankine 10-ton gas-fired space 
conditioning system, phase 2 

[PB81-223372 ] p0139 882-11478 

solar heat pump simulator 

[DE81-024368] p0070. 882-11583 

Practical demonstration of heat pumps for , 
utilization of animal-generated heat 
[BHPI-FB-T-80-100] p0017 882-12403 

Air circuit with heating pump 

[BHFT-FB-I-80-188) p0017 882-12404 

Seasonal performance factors for active solar 
systems and heat-pump systems 

£DE81-028569 ] p0074. 882-12625 

Fuel savings in hot water heating plants by 

application of beat pumps operated with natural 
gas (natural gas beat pump) . Project: gas engine 
£BHFI-FB-T-80-125] p0020 882-12641 

The properties of solar and heat pump heating 
systems of small houses and additional heat 
sources 

£VTT-56] p0075 882-12644 

Electric and hybrid vehicles environmental control 

subsystem study 

£ 8ASA-CE-164995] p0020 882-12657 

Energy consumption analysis and comparative study 
of the operational results from heat pump plants 
£BMFT-FB-T-80- 109 ] p0032 882-15583 

HEAT BESZSTAHI AIXOXS 

The corrosion of some superalloys in contact with 
coal chars in coal gasifier atmospheres 

p0091 A82-17974 

Haterials teclmology for ccal-conversion processes 
£DE81-028474 ] pOlOO 882-11169 

HEAT SHIELDIBG 

Hovel design of pressure vessels and thermal 
shields in coal gasifiers 

£DE81-025828] p0104 882-11474 

HEAT SOOBCES 

Engineering development testing of the GPHS-BIG 

converter General Purpose Heat 

Source-Badioisotope Thermoelectric Generator for 
Galileo ocbiter power supply 

p0122 A82-11752 

Hodular isotopic thermoelectric generator 

p0122 A82-11753 

Development of man-made geothermal reservoirs 

extracting heat from hot dry rock 

ELA-OB-81-852) p0097 882-10480 

Preliminary investigation on a primary energy 
saving beat supply system for the residential 
district "Daria Iindenhcf" in Dorsten, Best 

Germany using river water as a heat source 

and systems engineering 

£BDFT-FB-T-80-157] p0008 882-10572 


Investigation of direct expansion in ground source 
heat pumps 

£DE81-024139] p0012 882-11418 

Assessment of the potential of coal-fueled beat 

engines in total and integrated energy systems 
£DE82-000169] p0018 882-12587 

Space nuclear safety and fuels program 

pOIII 882-12921 

Design and economics of direct-contact salt 
hydrate storage systems 

£SEBI/TP-631-1163] p0160 882-15558 

BEAT STOBAGE 

Corrosion science and its application to solar 
thermal energy material problems 

p0038 182-10017 

Thermal storage in salt-hydrates 

p0153 A82-10018 

Thermodynamic basis for selecting heat storage 
materials 

p0153 A82-10019 

The application of reversible chemical reactions 
to solar thermal energy systems 

p0038 182-10020 

1 novel latent heat storage for solar space 
heating systems - Befrigerant storage 

p0043 182-11386 

1 spacecraft thermophotovoltaic power source with 
thermal storage 

p0044 182-11711 

Dolten salt thermal energy storage subsystem for 
Solar Thermal Central Beceiver plants 

p0047 182-11780 

Ground-mounted thermal storage for the parabolic 
dish solar collector/Stirling engine system 

p0047 182-11781 

Iguifer thermal energy storage - A feasibility 
study for large scale demonstration 

p0154 182-11846 

Buffer thermal energy storage for a solar Brayton 
engine 

£1111 PAPEB 81-2531) p0053 182-14002 

1 solar heating system with annual storage 

p0056 182-15666 

Performance of a cylindrical phase change thermal 
energy storage unit 

£1IAA PAPEB 82-0076] p0155 182-17770 

Theoretical and numericaul resolution of a 
mathematical model of the release of solar 
energy from storage 

p0061 A82-18232 

Solar project description for living systems 
single family residence, Davis, California 
£DE81-029743) p0064 882-10511 

Beview of simulation technigues for Aguifer 
Thermal Energy Storage (ATES) 

£DE81-029943] p0156 882-10532 

State of the art in passive solar heating 
£11-08-81-2185] p0065 882-10537 

Los llanos National Laboratory Passive Solar Program 
£DE81-028778] p0065 882-10538 

Controls for solar beating and cooling 

£DE81-025209] p0070 882-11593 

Beat storage duration 

£DE81-026635] p0070 882-11602 

Guidebook for solar process-heat applications 

£DE81-027977] p0072 882-12598 

Solar project at llmeria nears completion 

p0075 882-12647 

Electric and hybrid vehicles environmental control 
subsystem study 

£ HASA-CB-1 64995] p0020 882-12657 

Solar thermal energy systems 

£DE81-029295] p0077 882-13531 

Baste heat and chill storage in aguifer systems 
£DE81-028016] p0159 882-14652 

Systems analysis of thermal storage 

£DE81-030288] p0079 882-14658 

Design and economics of direct-contact salt 
hydrate storage systems 

£SEBI/TP-631-1163] p0160 882-15558 

Comparative thermal performance of direct gain, 
Irombe, and sunspace walls 

£DE81-030546] p0081 882-15571 

SEBI Solar-Energy-Storage Program 

£DE81-029476] p0082 882-15576 

Transwall: A nodular visually transmitting 

thermal storage wall 

£DE81-029821] p0160 882-15579 
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SUBJECT llOEX 


HIGH EHBB6I FOBJ.S 


Development of a oodolar heat exchanger with 

integrated latent heat energ; store for 

solar heating applications 

[BHPT-FB-T-8 1-050] p0160 H82-15584 

BEhl TBABSFBB 

Experimental investigation of paraholic-cylinder 
solar concentration vith tahnlar heat receiver 

pQOUO &82- 10389 

Heat Transfer - Bilvaukee 1981; Proceedings of the 
Twentieth Hational Heat Transfer Conference, 
Hilwaukee, HI, Ingust 2-5, 1981 

p0145 182-10806 

Boiling flow instahilit; of a fixed mirror 
distributed focus solar receiver 

p0041 182-10810 

Hatural convection in air layers at various aspect 
ratios and angles of inclination 

p0058 182-16249 

Optimization of heat losses in normal and reverse 
flat-plate collector configurations - Analysis 
and performance 

p0059 182-16744 

Hater-related constraints to the development of 
geothermal electric generating stations 
[DE81-025138] p0007 H82-10561 

Beasured performance of falling- jet flash 
evaporators 

tDE81-024355] p0161 B82-10565 

Fluid-bed heat-exchanger optimization and bed 
materials selection - 

[DOE/ET-11343/T2 ] p0104 H82-11571 

Jet impingement heat transfer enhancement for the 
GPU-3 Stirling engine 

tUlSl-TH-82727] p0140 H82-11993 

Assessment of pulverized-coal-fired combustor 
performance 

[DB81-030860] p0105 H82-12187 

External fuel vaporization study 

[HASA-CE-165513] p0114 H82-14371 

Progress report to the Department of Energy in 
support of basic energy and policy research 
[DE81-025882] p0028 H82-14648 

Design and economics of direct-contact salt 
hydrate storage systems 

[SEBI/TP-631-1163] p0160 H82-15558 

HEAT TBIBSFEB COEFFICIEHXS 

The effect of inclination on the heat loss from 
flat-plate solar collectors 

p0043 182-11212 

Calculation of the top loss coefficient by the 
network method and applications to solar 
collectors 

p0056 182-15653 

Study of ITES thermal behavior using a steady flow 
model 

£DE81-030883] p0159 H82-12396 

HEAT TBAISBISSIOH 

Beduced heat flow - Bean heat flow relationship 
for the continental geothermal provinces 

p0089 182-10372 

Heat flow studies and geothermal exploration in 
western Trans-Pecos Texas 

pOIIO N82-12684 

HEAT IBEATBBHT 

Effects of heat treatment on epitaxial silicon 
solar cells on metallurgical silicon substrates 

p0058 182-16469 

Hydrodesulfurrzaticn of chlorinated coal 
' [HlSl-CiSE-HPO-15304-1 ] p0107 H82-12240 

HEATBBS 

BHD oxidant intermediate temperature ceramic 
heater study 

[HlSi-CB-165453] p0144 H82- 15527 

HEAXIBG 

Utilization of waste heat from mayor transformer 
substations, volume 1: Generic study 

£DE81-904212] p0019 H82-12593 

HBITIBG EQOIPHBHI 

Industrial applications of BHD high temperature 
air heater technclogy 

[1111 PiPEB 81-2588] p0130 182-14037 

Experimental study of fuel heating at low 
temperatures in a wing tank model, volume 1 
[HlSl-CB-165391] pOlOO H82- 11224 

Energy analysis sample building data 

[DE81-027188] pOOII H82-11318 


The properties of solar and heat pump heating 
systems of small houses and additional heat 
sources 

[VTT-56] p0075 B82-12644 

Horkshop proceedings: 0-bend tube cracking in 

steam generators 

[DE81-903765] p0142 H82-13515 

Passive/hybrid solar components: In approach to 

standard thermal test methods 

[PB81-227886] p0077 B82-13549 

Coal-oil mixtures: In alternative fuel for the 

commercial markets and large residential markets 

[DE81-028335] p0114 N82-14379 

Failure modes and effects analysis of a 
coal-slurry preheater 

[DE81-030425] p0117 B82-15221 

Boorhead district heating, phase 2 

[DE81-029689] p0031 H82-15556 

BBATy IIFI LIDHCB VEHICLES 

Satellite power system: Concept development and 

evaluation program. Volume 7: Space 

transportation 

[BASA-TB-58238-V0L-7] p0078 H82-14635 

BEUOSTIIS 

1 central tower solar test facility /BB/CTSTF/ 

p0048 182-11797 

System of tolerances for a solar-tower power station 

p0053 182-13717 

The universal plane method for calculating the 
dimensions of heliostats 

p0062 182-18697 

Economic analysis of the unified heliostat array 
[DB81-026698] p0064 B82-10516 

Conceptual design of a glass-reinforced concrete 
solar collector 

[DE81-029280] p0065 H82-10542 

Second generation heliostat, volume 1 
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Design and breadboard evaluation of the SPS 
reference phase control system concept 

p0072 B82-12545 

Coherent multiple tone technique for ground based 
SPS phase control 

p0147 N82-12546 
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thin-walled slotted waveguide arrays for the SPS 

p0148 882-12558 
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£DE81-027131 ] p0015 882-11712 
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barrier in a conveyor belt entry 

[PB81-233306 ] p0024 882-13489 

BIHISG 


Feasibility of a small scale pumped storage 
demonstration project. Bibbing, Binnesota 
£DE81-028678] p0155 882-10525 

Geologic considerations in underground coal mining 
system design 

£8ASA-CB-164961] p0104 882-11516 
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£DE81-025177] p0013 882-11574 
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face haulage 
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Development of peatlands in northern Binnesota 

£DE82-000873] p0112 882-13475 

BIBOBITI CABBIEBS 
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p0056 A82- 15444 

A method for experimental assessment of the 
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solar mirror materials - Their properties and uses 
in solar concentrating collectors 
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Fundamental limits to the spectral selectivity of 
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radiation collection 

p0038 A82-10016 
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p0053 A82-13718 
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low-cost mirror concentrator based on inflated, 
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£DE81-027813] p0081 882-15551 
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Temperature dependence of the short-circuit 
current in BIS solar cells 

p0052 A82-12825 

A pinhole model for metal-insulator-semiconductor 
solar cells 


p0056 A82-15442 
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characteristics on the performance of solar cells 

p0058 A82- 16472 
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using parabolic dish modules 

£AIAA PAPEE 81-2549] p0061 A82-18223 
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manufacture of wood products 
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BODDLAXOBS 

Solar energy modulator 

(HASA-CASE-8PO-15388-1 ] p0063 882-10496 
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A new low temperature III-V multilayer growth 
technique - Tacuum metalorganic chemical vapor 
deposition of GaAs thin films 
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Soot formation in synfoels 

[DE81-030273] p0099 H82-11164 

HOLXBH SAXl BLBCXBOL21BS 
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Bolten salt thermal energy storage subsystem for 
Solar Ibermal Central Beceiver plants 
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Holten-salt coal-gasification process development 
unit, phase 2 

[DE81-023585] p0094 882-10251 

HOLIBOEHOB 
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absorber coatings 
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and thin film HoS2 electrodes 
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turbine airfoils with test results for an 8ACA 
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p0136 882-10005 

HOBIIOBS 

Hicroprocessor applications for the monitoring and 
control of gas supplies 

[EHS-E-276] p0097 882-10735 

B08IABA 

Feasibility and economic study of medium-Btu coal 
gas blended with high-Btu by-product gas as an 
industrial energy source at Billings, Hontana 
[DE81-030622] p0107 882-12254 

Environmental effects of pollutants from coal 

combustion. 2: The Colstrip, Hontana Power Plant 

[PB81-2341 14 ] p0026 882-13573 

HOBOCCO 

Harket assessment of photovoltaic power systems 
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[8ASA-CE-165477] p0077 882-14627 

BZ BISSILB 

Configuration selection study for isolated loads 
using parabolic dish modules 

[AIAA PAPEB 81-2549] p0061 A82- 18223 
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Photoelectrochemical solar cells: Stabilization 

of small-band-gap semiconductor in agucous 
solution by surface-attached organic conducting 
polymer 

[DE81-030312] p0081 882-15569 

BAPHIHEBES 

Thermolysis of naphthols 

[DE81-029684 ] p0116 882-15152 
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[8ASA-TH-81616] p0103 882-11397 
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Hicroprocessor applications for the monitoring and 
control of gas supplies 

[EBS-E-276] p0097 882-10735 

Brayton/Bankine 10-ton gas-fired space 
conditioning system, phase 2 

[PB81-223372] p0139 882-11478 

Petroleum geology and resource assessment of the 
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emphasis on the Uzeu field 

[DE81-029951 ] p0104 882-11518 


Environmental research plan for gas supply 
technologies. Volume 1 : Executive summary 

[PB81-222309] p0015 882-11657 
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International energy indicators 
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Hew York: Technical and economic feasibility 
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overview 
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Investigation of the zinc electrode reaction 

nickel zinc batteries 

[DE81-030221] p0157 882-11368 

Development of battery separator composites 
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Near-term batteries for electric vehicles 
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Application of systems reliability analysis for 
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Development of a solar thermal central heat 
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Kinetics of reactions in a vet flue gas 

simultaneous desulfurization and denitrification 
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[PB81-2161 11 ] p0013 H82-11524 

Great Plains gasification project, Hercer County, 
Horth Dakota; water assessment report 
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Plan for technological research and development 
related to the petroleum activities on the 
Horwegian Continental Shelf. 1981-1985: 
Appendixes: 1. Technical challenges. 2. 

Besearch reguirements. 3. High priority programs 
[DE81-904014 ] p0104 H82-11520 


BOZZLE FXOH 
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Huclear electric power for space systems - 
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International energy indicators 
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[AD-A105629] p0029 882-14875 

BDCLBAB FUSIOB 
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overview 
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The effect of variable fluid properties on scale 

modeling of solar central receivers 
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applications 
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[DE81-031932] p0141 H82-12591 
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OCBAB COBBBBIS 

Inrbines in tbe ocean 

p0132 A82- 16844 

Ocean energy-naves, currents, and tides 

[DE81-025708] pOIOS B82-11611 

Oceans and ocean currents: Tbeir influence on 

clrnate 

[DB81-027263] p0016 B82-11731 

OCBAB DAIA ACQOISIIIOBS SISXBBS 

Belational nethodclogy for integrating and ^ 
analyzing field test and research data 
describing enhanced cil recovery 

[DE81-030441 ] p0118 H82-15508 

OCBAB OIBABICS 

The Seasat conoercial demonstration program 

pOIIS B82-14561 

OCBAB XEBPBBAXOBE 

Experimental demonstration of the feasibility of 
the Hist Flov Ocean Thermal Energy Process 
[AXAA PAFEB 81-2596] p0136 A82-18220 

OCBAB IBBBBAL BBBBGX COBVEBSlOB 

Small-scale uses and costs of hydrogen derived 
from OTEC ammonia 

p0084 182-11792 

Beviev of electrochemical energy conversion and 
storage for ocean thermal and vind energy systems 

p0126 182-11832 

Proposed 12.5 HHe shelf-mounted OTEC pilot plant 
for pover, water and mariculture at St. Croix 
[1111 PIPEB 81-2546] p0127 182-14011 

llteroative ocean energy products and hybrid 
geothermal-OTEC /GBOIEC/ plants 

[IIAI PIPES 81-2547] p0128 182-14012 

Proposed 10 HHe OTEC pilot plant for the 

Commonwealth of the Borthern Hariana Islands 
[1111 PIPEB 81-2561] p0128 182-14020 

Florida's proposed OTEC pilot plant for Key Rest 
[1111 PIPES 81-2563] p0003 182-14021 

An estimate of OTEC costs, market potential and 
proof-of-concept vessel financing 
[Alll PIPES 81-2567] p0003 182-14024 

OTEC ocean system deveiopnent 

[ilil PIPEB 81-2590] p0130 182-14038 

Turboexpanders for OTEC power plants 

[1111 PIPES 81-2592] p0003 182-14040 

Experimental demonstration of the feasibility of 
the Hist Flow Ocean Thermal Energy Process 
[1111 PIPES 81-2596] p0136 182-18220 

Overview and FI 1981 progress on open-cycle OTEC 
power systems 
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OCEABOGBAPHIC PABAHEXBfiS 

Oceans and ocean currents: Their influence on 

climate 

[DE81-027263] p0016 882-11731 

OCBAHOGBAPBI 

Offshore petroleum industry environmental data 
requirements: Emphasis on remote sensing 

p0027 H82-14557 

OFFSaOBE EBEBGI SOOBCBS 
Haves of energy 

p0121 182-10450 

llteroative ocean energy products and hybrid 
geothermal-OTEC /GEOTEC/ plants 

[1111 PIPEB 81-2547] p0128 182-14012 

Turbines in the ocean 

p0132 182-16844 

International Symposium on Have and Tidal Energy, 
2nd, St. John's College, Cambridge, England, 
September 23-25, 1981, Proceedings 

p0135 182-18124 

Petroleum geology and resource assessment of the 
middle Caspian Basin, OSSB, with special 
emphasis on the Ozen field 

[DE81-029951 ] p0104 B82-11518 


Plan for technological research and development 
related to the petroleum activities on the 
Borvegian Continental Shelf. 1981-1985: 
Appendixes: 1. Technical challenges. 2. 

Besearch requirements. 3. High priority programs 
[DE81-904014] p0104 B82-11520 

Oceans and ocean currents: Their influence on 

climate 


[DE81-027263] p0016 B82-11731 

Environmental assessment of the Alaskan 

Continental shelf: Annual reports of principal 

investigators for the year ending Harch 1980. 
Volume 5: Hazards 

[PB81-225732] p0026 B82-13607 

Offshore petroleum industry environmental data 
requirements: Emphasis on remote sensing 

p0027 B82-14557 

The Seasat commercial demonstration program 

p0115 B82-14561 
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Alternate hybrid power sources for remote site 
applications 
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Hood resources and utilization patterns in the 
Borth Central Begion and energy needs for the 
manufacture of wood products 
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Development of organic geochemical and isotope 
techniques for hydrocarbon exploration 
[BHFT-FB-I-80-076] p0097 B82- 10482 

Plan for technological research and development 
related to the petroleum activities on the 
Borvegian Continental shelf. 1981-1985: 
Appendixes: 1. Technical challenges. 2. 

Besearch requirements. 3. High priority programs 

[DE81-904014] p0104 N82-11520 

Biogeochemical evidence for subsurface hydrocarbon 
occurrence, recluse oil field, Hyoming: 

Preliminary results 

[ OSGS-CIBC-837] pOIIO B82-12693 

Offshore petroleum industry environmental data 
requirements: Emphasis on remote sensing 

p0027 B82-14557 

Bibliography of publications dealing with tar sands 

[DE81-026146] p0115 882-14594 

Geologic applications of thermal-inertia mapping 

from satellite Powder Elver, Hyoming j Cubeza 

Prieta, Arizona, and Xellowstone Rational Park 
[E82-10011] p0118 882-15489 

OIL FIELDS ' 

Oil and gas industry and environmental pollution: 
Application of systems reliability analysis for 
the evaluation of tbe status of environmental 
pollution control in the Higerian petroleum 
industry 

p0008 B82-10583 

Petroleum geology and resource assessment of Ue 
middle Caspian Basin, DSSB, with special 
emphasis on the Dzen field 

[DE81-029951] p0104 882-11518 

OIL POLLDTIOB 

Pollution of tbe soil by aviation gasoline - 

[PHL-1979-41] p0032 B82-15596 

OIL BECOVBBI 


Tertiary oil recovery proc 'sses research at the 
Dniversity of Texas 

[DE81-025222] p0096 B82-10477 

Ion exchange characteristics of enhanced oil 
recovery systems (miscibility studies) 
[DE81-769734] p0096 H82-10478 

Oil and gas industry and environmental pollution: 
Application of systems reliability analysis for 
the evaluation of tbe status of environmental 
pollution control in tbe Bigerian petroleum 
industry 

p0008 B82-10583 

Algorithm for computing in-situ combustion oil 
recovery performance 

[DE81-030340] p0098 B82-11153 

Hicroemulsions, emulsions and related systems: 

Energy applications 

p0113 882-13545 

Field uemonstration of tbe conventional steam 
drive process with ancillary materials 
[DE81-026849] p0115 B82-14522 
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Field demonstEation of the couTentional steam 
drive process with arcillary materials 
[DE81-026962 ] pOIIS B82-14523 

Brbliography of pablicatroas dealing vith tar sands 
[DE81-026146] pOIIS H82-14594 

Progress report to the Department of Energy in 
support of basic energy and policy research 
[DE81-025882 ] p0028 H82-14648 

Belational methodology for integrating and 
analyzing field test and research data 
describing enhanced oil recovery 

[DE81-030441 ] p0118 B82-15508 

Improved polymers for enhanced oil recovery 
synthesis and rheology 

IDE81-030194] p0118 H82-15509 

Potential environmental pioblems of enhanced oil 
and gas recovery technigues 

[PB81-240186] p0034 H82-15637 

OIL SLICKS 

Oil and gas industry and environmental pollution: 
Application of systems reliability analysis for 
the evaluation of the status of environmental 
pollution control in the Higerian petroleum 
industry 

p0008 N82-10583 

Oil spill identification hy chemical analysis 

pOnS S82- 14583 

OPEB CIBCOIT VOLTAGE 

Bumerical simnlation of solar cell open circuit 
voltage decay 

p0041 A82-10658 

Investigations of the GCVD transients in solar cells 
Open Circuit Voltage Decay 

p0043 A82- 11334 

Bulti junction hign voltage concentrator solar cells 

p0047 A82- 11796 

Current-voltage characteristics of 

semiconductor-electrolyte junction solar cells 

p0055 A82-15112 

Theory of back surface field siliccn solar cells 

p0056 A82- 15447 

Influence of the junction area to edge area ratio 
on the open-circuit voltage of silicon solar cells 

p0058 A82-16133 

Effects of double-exponential current-voltage 

characteristics on the performance of solar cells 

p0058 A82- 16472 

OPEBATIOBAL BAZABOS 

Operations of small wind turbines on a 
distribution system 

p0133 A82- 17633 

OPEBATIOBAL PBOBLBBS 

Experiences with a Grumman vindstream 25 --- 
horizontal axis wind turbine 

p0134 A82- 17638 

Low-Btu gasification of coal for electric pover 
generation, phase 1, 2, and 3 

[DE81-029482 ] p0112 B82- 13248 

OPEBATIOBS BESBABCB 

Beasures of effectiveness cf transportation 
systems management 

[PB81-233884 ] p0026 B82- 13984 

OPTICAL BEASOBBBBBT 

Optical diagnostic technigues for coal-fired BHD 
applications 

[AIAA PAPEE 82-0377] p0135 A82-17913 

OPTICAL BEASDBIBG IBSTfiOBEBlS 

An integrating sphere based on absolute method for 
measuring solar absorptance 

p0058 A82-16247 

Soot formation in synfuels 

[DE81-030273 ] p0099 B82-11164 

OPTICAL PEUPEBTIES 


The optical properties-microstructure relationship 
in particulate media - Optical tailoring of 
solar absorbers 

p0037 A82- 10011 

Optical properties of selectively absorbing 
chromium films deposited at obligue angle of 
incidence 

p0040 A82- 10467 

Geometrical optical performance studies of a 
composite parabolic trough mith a fin receiver 

p0043 A82-11390 

Analysis of the optical characteristics of solar 
collectors 

p0052 A82-13715 


Bodel based studies of some optical and electronic 
properties of narrow and wide gap materials 

, p0062 A82-18471 

OPTICAL POBPIBG 

A solar simulator-pumped gas laser for the direct 
conversion of solar energy 

p0044 A82-11710 

Investigation of direct solar-to-microwave energy 
conversion techniques 

[HASA-CB-161883] p0067 B82-11544 

OPTICAL BEFLECTIOB 

Geometrical optical performance studies of a 
composite parabolic trough with a fin receiver 

p0043 A82-11390 

Solar concentrator panel and gore testing in the 
JPL 25-foot space simulator 

[AIAA PAPEE 81-2534] p0054 A82-14005 

Aplcinatic double reflection system for 
ther mophotovoltaic applications - Design 

p0060 A82-17293 

OPTIBAL COBTBOL 

Performance analysis and simulation of the SPS 
reference phase control system 

p0071 B82-12544 

Project impact analysis as an optimal control 

problem irrigation and hydroelectric pover 

project 

[DE81-028465] p0021 B82-12842 

OPIIBIZATIOB 

Antenna optimization and cost consideration for 
the solar Power Satellite microwave system 

p0145 A82-11744 

Solar data base management system 

[DE81-023122] p0066 H82-10952 

An optimization model for energy generation and 
distribution in a dynamic facility 

pOOII H82-11310 

Hodeling energy-conservation potentials of 
community energy-system technologies 
[DE81-026059] pOO 13 H82-11589 

OPIIOBS 


Evaluating B and D options under uncertainty. 

Volume 3: An electric-utility 

generation-expansion planning model 
[DE81-904237] p0035 B82-16013 

OBOEB-OISOBDEB TBABSFOBBATIOBS 

Introduction to the role of crystal defects in 
solar materials 

p0037 A82-10009 

OBGABIC COBPOOBDS 


Evaluation of organic acids as fuel cell 
electrolytes 

p0127 A82- 12938 

Insoluble sulfide positive electrodes for organic 
electrolyte lithium secondary batteries 

p0155 A82-15727 

OBGABIC BASTES (FOEL C0BVEB5I0B) 

Bethane production from alkaline food waste 

p0092 B82-10115 

Enhancement of methane gas production using an 

industrial waste in anaerobic digestion 

effects of chrome shavings from leather tanning 
[DE81-023819] p0095 B82-10267 

Energy recovery from municipal solid waste and 

sewage sludge using multi-solid fluidized bed 
combustion technology 

[DE82-001142] pOIIO B82-12596 

Interactive model to assess economics of anaerobic 
digestion .of the faro 

(DE82-000452] pOIIO N82-12620 

Vaste-to-energy Systems Institutional Barriers 
Assessment Workshop 

[DE82-000098] p0019 B82-12621 

Costs for alternative grain-residue-collection 
systems 

[DE81-029072] pOIIO B82-12633 

Development of testing procedures and 

bibliographic information relevant to the 
testing of solid wastes resulting from synthetic 
fuels production 

[DE81-030822] p0020 B82-12661 

Biomass energy systems: Descriptions and 

employment requirements for typical operations 
[DE82-000236] p0113 H82-13538 

OBTBOTBOPIC PLATES 

Application of orthotropic plate theory to 
windmill blade design 

p0121 A82-10978 
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OSCILUSIie FLOB 

Experioeutal and analytical Investigation of a 
flaidic power generator 

[JPl-PDB-8 1-100] p01<12 H82-13386 

OITO CXCIB 

Electric and hybrid vehicle environaental control 
sabsjsteD stndy 

[BiSi-CH-16«996] p0020 H82-12658 

OOTGASSIBG 

Oatgassing of two synthetic fuels 

IAD-A104580] pOlOO H82-11231 

OVEBPBESSOBB 

Sovret OCG experience specifically related to 
field experiaents in the Onited States 
[DE81-028642] pOIII B82-13244 

OTEB VOLTAGE 

Distributed photovoltaic systems: Utility 

interface issues and their present status 
[HASA-CB-165019] p0076 882-13492 

OZIDAIIOB 

Peat biogasification development program 

[DE81-028299] pOIOI H82-11243 

Vapor-phase cracking and vet oxidation as 

potential pollutant control technigues for coal 
gasification 

[PB81-219594] pOOIS 882-11661 

Oxydesulf urization of coal by acidic iron sulfate 
solutions 

[DE82-000464] p0106 882-12199 

Kinetics of wet oxidation of biological sludges 
from coal-conversion wastewater treatment 
[DE82- 0 0 05 25] p0021 882-12674 

Investigation of the in-situ oxidation of methanol 
in fuel cells 

[AD-A105947] p0143 882-14642 

Photoelectrochemical sclar cells: Stabilization 

of small-band-gap semiccnductor in agueous 
solution by surface-attached organic conducting 
polymer 

[DE81-030312] p0081 882-15569 

Kinetics of reactions in a wet flue gas 

simultaneous desulfurization and denitrification 
system 

[DE81-029853] p0033 882-15607 

OZIOATIOB BBSISTABCE 

Oxidation of electrodeposited black chrome 
selective solar absorber films 

p0060 A82-17255 

OZIOAIIOB-BBDOCXIOB BBACTICBS 

Solar chemistry of metal complexes - — hydrogen 
production 

p0058 A82-16124 

Treatment of biomass-gasification wastewaters by 
wet-air oxidation 

[DE82-000935] p0025 882-13567 

OZlOE FlLflS 

The contoured-oxide monolithic series-array solar 
battery 

p0042 A82-11190 

V205-S1 photovoltaic cells 

p0051 A82-12824 

Oxide optimization at the p-Si/agueous electrolyte 
interface 


p0052 A82- 13199 

Oxidation of electrodeposited black chrome 
selective solar absorber films 

p0060 A82-17255 

OZIGEB 

BHD oxidant intermediate temperature ceramic 
heater study 

[8ASA-CB-165453] p0144 882-15527 

OZIGEB PEODOCIIOB 

Solar hydrogen system design considerations 

p0084 A82- 11788 

Load-change testing of a large ccmnercial oxygen 
plant 

IEPBI-BP-1824] p0096 882-10275 


P 

P-I-B JOBCIZOBS 

Stability of n-i-p amorphous silicon solar cells 

p0043 A82-11343 

A comparison of p-i-n and Schottky barrier 

hydrogenated amorphous silicon# a-Si:H, solar 
cells 

p0060 A82-17649 


Field nonuniformity due to photogenerated carriers 
^ a p-i-n solar cell 

p0060 A82-17650 

P-B JOBCTIOBS 

Laser bonded n-GaAs/p-GaSb hetero junction 
intercell Ohmic contact 

p0041 A82-10776 

Effect of junction depth on the performance of a 
diffused n/+/P silicon solar cell 

p0056 A82- 15444 

o-/indian tin oxide//p-lnP solar cells 

p0058 A 82- 16471 

Electrical properties of infrared photovoltaic 
Cd/i/Hg/1-x/Te detectors 

p0136 A82-18466 

PACIFIC BOBTHBESX (US) 

Chemical and geochemical studies off the coast of 
Rashington 

[ DE81-030319] p0017 882-12513 

Rind Power: Besearch on network wind power over 

the Pacific northwest. Executive summary 
[DE81-029360] p0142 882-13519 

PABELS 

Solar concentrator panel and gore testing in the 
JPL 25-foot space simulator 

£AIAA PAPEB 81-2534] p0054 A82-14005 

PABABOLIC BODIES 

Freguency response analysis of fluid control 
systems for parabolic-trougn solar collectors 
f DE81-029293] p0064 882-10513 

PABABOLIC BBFLECTOBS 

AAI Corporation receiver design experience in 
concentrating solar collectors 

fASBE PAPEB 81-SOL-1] p0041 A82-10969 

Design and testing of a uniformly illuminating 
nontracking concentrator 

p0042 A82-11209 

Focal plane flux distributions produced by solar 
concentrating reflectors 

p0043 A82-11211 

Geometrical optical performance studies of a 
composite parabolic trough with a fin receiver 

p0043 A82-11390 

Ground-mounted thermal storage for the parabolic 
dish solar collector/Stirling engine system 

p0047 A82-11781 

Secondary concentrators for parabolic dish solar 
thermal power systems 

p0048 A82-11798 

The effect of concentrator field layout on the 
EE-1 small community solar power system 

p0048 A82-11799 

Development of a solar receiver for an organic 
Bankine cycle engine 

p0048 A82-11800 

Control system development for a 1 BH/e/ solar 
thermal power plant 

p0048 A82-11801 

Dish concentrators for solar thermal energy - 
Status and technology development 
lAIAA PAPEB 81-2530] p0053 A82-14001 

Development, solar test, and evaluation of a 

high-temperature air receiver for point-focusing 
parabolic dish applications 

[AIAA PAPEB 81-2532] p0053 A82-14003 

Solar energy system design: A simple method for 

sizing the collector field and thermal storage 
[DE81-028852] p0065 882-10541 

Design, cost and performance comparisons of 

several solar thermal systems for process heat. 
Volume 1: Executive summary 

[DE81-029881 ] p0069 882-11576 

Hear-term improvements in parabolic troughs: An 

economic and performance assessment 
£DE82-001158] p0073 882-12615 

FABABOLOIO BIBBOBS 

Experimental investigation of parabolic-cylinder 
solar concentration with tubular heat receiver 

p0040 A82-10389 

Bonimaging concentrators for photovoltaic arrays 
in space 

p0O46 A82-11761 

Theoretical analysis of the performance of a 
gravity-controlled solar concentrator 

p0050 A82-12812 

Use of ceramics in point-focus solar receivers 

£AIAA PAPEB 81-2552] p0054 A82-14015 
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Ihernal deforDation of concentrators in an 
antisymmetric temperature field 

p0062 A82-18698 

PABABE3EB lOEBIlf ICATIOB 

Analysis of power, mass, and size parameters of 
solar vapor-turbine tuc-circuit systems with 
organic vorAing bodj.es 

p0044 A82-11421 

The universal plane method for calculating the 
dimensions of heliostats 

p0062 A82-18697 

PABABEIEBIZAXlOB 

Parametric sensitivity study for solar-assisted 
heat-pump systems 

[DE81-030309] p0067 H82-11407 

PABXICLB PBECIPIIAXIOH 

The effect of soiling on solar mirrors and 

technigues used to maintain high reflectivity 

p0037 A82-10013 

PABXICLB SIZE DISIBIBOXIOB 

Pnlverized-fuel combustion: Bodeling and scaleup 

methodologies 

[DE81-026546] p0093 B82-10158 

Pulverized -coal firing of aluminum melting furnaces 

tDOE/CS-40037/T2] p0095 B82- 10262 

Catalytic effect of iron in hydrogasification of 
coal 

[DE81-023928] pO1 13 M82-14323 

PABXICLES 

Separation of particles from coal derived lignids 
via surface charge properties 

(DE81-029088] p0092 H82-10141 

Study of the formation of submicron particulates 
generated by coal combustion 

[OE81-027447] p0008 H82-10S86 

Control of utility boiler and gas turbine 

pollutant emissions by combustion modification, 
phase 2 

CPB81-222267] p0015 H82-11654 

Beal-time coarse-particle mass measurements in a 
high-temperature/pressure coal-gasifier process 
treatment 

IDE81-030039] p0119 B82-15604 

Beal time coarse particle mass measurements in a 
high temperature and pressure coal gasifier 
process treatment 

[DE81-030036] p0033 S82-15609 

PABXICOLAIE SABPLIBG 

Informational report on the measurement and 
characterization of diesel exhaust emissions 
[PB81-221251 ] p0009 H82-11175 

Carcinogenic effects of ccal-conversion materials 
[DE81-028108] p0029 H82-14803 

PAVEBEHXS 

Construction of a recycled Portland cement 

concrete pavement Connecticut expressway 

[PB81-233553] p0023 882-13267 

PEAX ' 

An overview of peat gasification 

p0089 A82-11848 

Peat biogasification development program 

[DE81-028299] pOIOI 882-11243 

Peat resource evaluation: state of Baine 

[DE82-000227 ] p0109 882-12523 

Peat deposits of Dismal Swamp pocosins: Camden, 

Currituck, Gates, Pasguotank, and Perquimans 
Counties, Borth Carolina 

[DE81-029642] p0109 882-12524 

Development of peatlands in northern flinnesota 

[DE82-000873] p0112 882-13475 

PEBPOBBABCE PBEDICTIOB 

Bodeling and testing a salt gradient solar pond in 
northeast Ohio 

p0043 A82-11210 

Cost and performance projections for SPS 
photovoltaic blankets 

p0045 A82- 11741 

Heat pipes for HEP spacecraft radiators 

p0122 A82-11748 

Overview of DOE'S large stationary Stirling engine 
development program 

p0123 A82-11805 

Theoretical analysis of the performance of a 
gravity-controlled sclar concentrator 

p0050 A82-12812 

A method for preliminary evaluation and sizing of 
solar thermal cogeneration system applications 
[AIAA PAPEB 81-2551] p0054 A82-14014 


Hethodology for the evaluation of aerodynamic 
performance and rotor optimization under 
constant BPHoperation 

[AIAA PAPEB 81-2560] p0128 A82-14019 

Dp- and down-wind rotor half interference model 

for VAHT Vertical Axis Hind Turbines 

[AIAA PAPEB 81-2579] p0129 A82-14031 

An analytical model for high-low-emitter /BLE/ 
solar cells in concentrated sunlight 

p0055 A 82- 15441 

Hind-energy recovery by a static Scherbins 
induction generator 

p0131 A82-15650 

OESIS: A simulation tool for nonconventional 

energy applications analysis. Theoretical and 
operational description with user documentation 
[DE81-029701] ' p0007 882-10514 

Tennessee Valley Authority atmospheric 
flnidized-bed combustor simulation 
[DE81-030262] p0098 882-11151 

Algorithm for computing in-situ combustion oil 

recovery performance 

[DE81-030340] p0098 882-11153 

The effects of impurities on the performance of 
silicon solar cells 

[ 8ASA-CB-164945] p0067 882-11548 

Jet impingement heat transfer enhancement for the 
6P0-3 Stirling engine 

[8ASA-TH-82727] p0140 882-11993 

Optimization of solar heating and cooling systems 
[8P-1903997] p0072 882-12599 

Comparative economic performance of selected 
passive solar heating and cooling technologies 
[DE81-030220] p0072 882-12600 

Seasonal performance factors for active solar 
systems and heat-pump systems 

[DE81-028569] p0074 882-12625 

Application of a gravity-driven wickless heat pipe 
for ice production in a cold energy storage system 

p0159 882-13377 

Performance predictions of passive solar 
commercial buildings 

[DE81-027979] p0079 882-15247 

PEBPOBBABCE TESTS 

Bodeling and testing a salt gradient solar pond in 
northeast Ohio 

p0043 A82-11210 

Performance analysis of d.c. -motor-photovoltaic 
converter system. II - Series and shunt excited 
motors 

p0043 A82-11213 

An experimental study of S03 dissociation as a 
mechanism for converting and transporting solar 
energy 

p0043 A82-11214 

Development of space reactor core heat pipes 

p0122 A82-11747 

Engineering development testing of the GPBS-BTG 

converter General Purpose Heat 

Source-Badioisotope Thermoelectric Generator for 
Galileo orbiter power supply 

p0122 A82-11752 

Development free-piston Stirling test-bed engine 

p0123 A82-11808 

The effect of shielding on the aerodynamic 
performance of Savonius wind turbines 

p012S A82-11826 

Performance testing of a Savonius windmill rotor 
in shear flows 

p0125 A82-11827 

Progress in large area photovoltaic devices based 
on amorphous silicon alloys 

p0049 A82-11855 

Variable speed wind turbine control system 

p0127 A82-11859 

Investigation of the performance of an 
BOS2/I-/I2/C electrochemical solar cell 

p0053 A82- 13805 

Development, solar test, and evaluation of a 

high-temperature air receiver for point-focusing 
parabolic dish applications 

[AIAA PAPEB 81-2532] p0053 A82-14003 

Hind turbine assisted diesel generator systems 

[AIAA PAPEB 81-2559] p0128 A82-14018 

Alcoa vertical axis wind turbines 

p0133 A82- 17628 

Development of high-performance, higb-reliability 
windpower generators 

p0134 A82-17k40 
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Controlled velocity testing of small wind energj 
conversion systems - In evalnation of a technique 

p013« 182-17642 

First results from the DBass wind tunnel test 

program for vindpomered generator optimization 

p0134 182-17643 

Performance testing and rating standards for Hind 
Energy Conversion Systems 

p0135 182-17646 

The El Paso electric 20-kilouatt photovoltaic system 
£1111 PlPEfi 82-0064] p0060 182-17761 

The Lea county electric 100-kilovatt 
grid-connected photovoltaic system 

[1111 PIPEB 82-0067] p006 1 182-17764 

Performance of a small lou speed Darrieus type rotor 

p0136 182-18328 

Performance evaluation of the solar kinetics 1-700 
line concentrating solar collector 
[BlSl-CB-161856] p0063 H82-10502 

Performance testing of the TOLTEC Tl-410 
concentrating solar collector 

[DE81-029994 ] p0071 H82-11617 

Evaluation of the micro-carburetor 

[HlSl-CB-164958] p0016 H82-11994 

Bectenna array measurement results 

p0149 H82- 12564 

Performance analysis of 1 1 Denver Metro passive 
homes 

[DE81-025473] p0074 N82-12626 

Passive/hybrrd solar components: In approach to 

standard thermal test methods 

[PB81-227886 ] p0077 N82-13549 

PEBIOOIC TIBIIIIOHS 

Network wind power over the Pacific northwest. 
Ippendrz 1: Rind statistics summaries for the 

wind power data stations 

[DE81-029291] p0112 N82-13518 

PEBBEIBILITT 

' Formation evaluation in liguid-doninated 
geothermal reservoirs 

[ DOE/ET- 28384/11 ] p0109 N82-12514 

PETBOLEOa PBODOCIS 

Energy expenditure and dietary change 

[PB81-218471 ] p0009 N82-10717 

Models for forecasting energy use in the OS farm 
sector 

[DE81-904220] p0018 N82-12580 

PHASE CH1H6E MAIEBIAIS 

Performance of a cylindrical phase change thermal 
energy storage unit 

[AIAi PAPES 82-0C76] p0155 A82-17770 

PHASE CONIBOL 

Performance analysis and simulation of the SFS 
reference phase control system 

p0071 N82-12544 

Design and breadboard evaluation of the SPS 
reference pnase control system concept 

p0072 N82-12545 

Coherent multiple tone technique fcr ground based 
SPS phase control 

p0147 N82-12546 

An interferometer-based phase control system 

p0147 H82-12547 

A sonic satellite power system microwave power 
transmission simulator 

p0147 N82-12548 

SPS phase control studies 

p0147 N82- 12549 

SPS fiber optic link assessment 

p0147 N82-12550 

PHASE TBABSFOBHAIIONS 

Performance of a cylindrical phase change thermal 
energy storage unit 

[AIAA PAPEE 82-0C76] p0155 A82-17770 

Tertiary oil recovery processes research at the 
Dniversity of Texas 

[DE81-02S222] p0096 H82-10477 

Liquid natural gas rapid phase transitions 

[PB81-244774 ] p0118 N82-15232 

PHENOLS 

Thermolysis of naphthols 

[DE81-029684 ] p0116 N82-15152 

PHILOSOPHI 

The nuclear controversy: Dnegual competition in 

public policy-making 

[EBG-035] p0027 N82-14626 

PHOSPHINES 

Impurity effects in a-Si:H solar cells 

[DE81-02S069] p0069 H82-11575 


PHOSPHOBIC ACID FUEL CEUS 

The electric utility 4.5 HR fuel cell power plant 
- An urban demonstration 

p0131 A82-15070 

Fundamental investigations on fuel cells for 
transportation applications 

p0137 N82-10493 

Design considerations for vehicular fuel cell 
power plants 

[DE81-769737] p0138 N82-10961 

PBOIOACODSTIC SPECIBOSCOPI 

Photoacoustic figure of merit for photothermal 
energy conversion efficiency 

p0121 A82-10192 

PHOTOCHEMICAL BEACTIOBS 

Solar chemistry of metal complexes hydrogen 

production 

p0058 A82-16124 

Bate coefficients of combustion/f uel conversion 
reactions by high-temperature photochemistry 
[DE81-027965] p0023 N82-13192 

PHOTOCO ND DC TI TI T I 

A comparison of p-i-n and Schottky barrier 

hydrogenated amorphous silicon, a-Si:H, solar 
cells 

p0060 A82-17649 

PBOTODECOMPOSITION 

Photocorrosion of strontium titanate photoanodes 

p0057 A82-16056 

PHOTOBLECTBIC CELLS 

Some characteristics of silicon photocells 
fabricated by planar technology 

p0039 A82-10386 

Electrical characteristics of high-voltage 
germanium photoconverters under high 
illumination intensities 

p0040 A82-10391 

Investigation of the possibility of using 

inexpensive concentrating systems in the modules 
of a photoelectric station 

p0052 A82-13713 

Production and certain properties of photoelectric 
cells based on silicon epitaxial structures 

p0053 A82-13716 

Amorphous boron-silicon-hydrogen alloys for 
thin-film hetero junction solar cells 
[DE81-027254] p0068 H82-11558 

PHOTOELECIBIC EHISSION 

A practical method of analysis of the 

current-voltage characteristics of solar cells 

p0051 A82-12823 

PHOTOBLECTBIC GEBEBAXOBS 

Electrical characteristics of high-voltage 
germanium photoconverters under high 
illumination intensities 

p0040 A82-10391 

PBOIOELECXBICITI 

Solar photovoltaic system engineering perspectives 
[DE81-023179] p0066 H82-10570 

PBOTOELECTBOCBEBICAL DEVICES 

Photoelectrochemical behaviour of CdS/Nal. 3. 3NH3 
/liquid sodium iodide ammoniate/ junctions - 
Dtilization in solar energy conversion 

p0051 A82-12822 

Investigation of the performance of an 
BOS2/I-/I2/C electrochemical solar cell 

p0053 A82- 13805 

Sputtered thin film electrodes for 
photoelectrochemical cells 

p0055 A82-15111 

Current-voltage characteristics of 

semiconductor-electrolyte junction solar cells 

p0055 A82-15112 

Photoelectrochemical cells using polycrystalline 
and thin film HoS2 electrodes 

p0057 A82-16053 

The use of semiconducting oxide ceramics in solar 
energy conversion 

p0059 A82-17099 

Photoelectrochemical solar cells: Stabilization 

of small-band-gap semiconductor in aqueous 
solution by surface-attached organic conducting 
polymer 

[DE81-030312] p0081 N82-15569 
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Photoanode on the base of pheophytin-sensitized 
reactions 


p0059 A82-16742 
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Infrared quenching of [hotocapacitance in 
Cu/i/S/CdS solar cells 

p0042 482-11187 

Photoanode on the base of pheophytin-sensltized 
reactions 

p0059 A82-167<I2 

PBOIOIISIS 

Bate coefficients of combustion/f uel conversion 
reactions b; bigh-tenperatare photocheoistr; 
[DE81-027965] p0023 H82-13192 

PHOIOOZIDAIIOB 

Photoanode on the base of pheophytin-sensitized 
reactions 

p0059 A82- 16742 

PEOTOSIHIHESIS 

Besponse of the oceans to increasing ataospneric 
carbon dioxide 

£DE81-028178] p0025 B82-13558 

Progress report to the Department of Energy rn 

support of basic energy and policy research 

[DE81-025882] p0028 B82-14648 

PBOSOIHEBBAL COB?EBSIOB 

The optical properties-nicfcstructure relationship 
in particulate media - Optical tailoring of 
solar absorbers 

p0037 A82-10011 

The application of reversible chemical reactions 
to solar thermal energy systems 

p0038 A82-10020 

Haterials science issues encountered during the 

development of thermochemical concepts in 

screening of reactions for solar energy 
applications 

p0038 A82-10021 

Fhotoacoustic figure of merit for photothermal 
energy conversion efficiency 

p0121 A82-10192 

Optical properties of selectively absorbing 
chromium films deposited at obligue angle of 
incidence 


p0040 A82- 10467 

Spectrally selective copper sulphide coatings 

p0040 A82-10468 

Development of a solar thermal central heat 
receiver using molten salt 

[ASBE PAPBE 81-SCL-2] p0041 A82-10970 

Conceptual design of an advanced vater/steam 

receiver for a solar thermal central power system 
[ASHE PAEEE 81-SCL-5] p0042 A82-10973 

An evaluation of alternate system configurations 
for solar repovering electric power plants 

p0048 A82-11803 

Eigh-temperature solar central receivers 

p0052 A82-12949 

Nickel sulphide-lead sulphide and nickel 

sulphide-cadmium sulphide selective coatings for 
solar thermal conversion 


p0059 A82-16745 

Electric utility modeling extensions to evaluate 
solar plants 

p0061 A82- 18025 

A simplified model of the thermobydraulic 

behaviour of a linear collector network for the 
conversion of the solar energy 
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Introduction to photovoltaics - Physics, materials 
and technology 

p0038 A82- 10022 

Besearch and device problems in photovoltaics 

p0039 A82-10023 

AAI Corporation receiver design experience in 
concentrating solar collectors 

[ASHE PAPEB 81-SC1-1] p0041 A82-10969 

Design and testing of a uniformly illuminating 
nontracking concentrator 

p0042 A82- 11209 

Performance analysis of d.c. -motor-photovoltaic 
converter system. II - Series and snunt excited 
motors 


p0043 A82- 11213 

Cost and performance projections for SPS 
photovoltaic blankets 

p0045 A82-11741 

Nonimaging concentrators for photovoltaic arrays 
in space 

p0046 A82-11761 


solar cell development for the Power Extension 
Package 

p0046 A82-11763 

NASA preprototype redox storage system for a 
photovoltaic stand-alone application 

p0153 A82-11774 

Photovoltaic system studies and developments 

p0049 A82-11804 

Progress in large area photovoltaic devices based 
on amorphous silicon alloys 

p0049 A82-11855 

Photovoltaics, the solar electric solution 

p0050 A82-12532 

7205-Si photovoltaic cells 

p0051 A82-12824 

Gallinm-arsenic-antimony hetero junction photocells 

p0055 A82-14667 

Silicon and gallium arsenide photovoltaic cells - 
Hodels for the functioning, experimentation, and 

application to concentrating collectors 

Frencn thesis 

p0055 A82-15006 

Investigations on a Se-CdO photovoltaic cell 

p0132 A82-16052 

Low cost silicon-on-ceramic photovoltaic solar cells 

p0059 A82-17098 

The El Paso electric 20-kilowatt photovoltaic system 
[AIAA PAPEB 82-0064] p0060 A82-17761 

The Ht. laguna photovoltaic project 

[AIAA PAPEB 82-0065] p0061 A82-17762 

A photovoltaic system with energy storage - 

Natural Bridges National Honument 100-kH system 
[AIAA PAPEB 82-0066] p0155 A82-17763 

The Lea county electric 100-kilowatt 
grid-connected photovoltaic system 

[AIAA PAPEB 82-0067] p0061 A82-17764 

Performance of terrestrial photovoltaic modules at 
HIT Lincoln Laboratory experimental photovoltaic 
systems 

[DE81-029995] p0064 882-10519 

Intermediate photovoltaic-system application 
experiment operational performance report. 

Volume 1: For Lovington Square Shopping Center 

site, Lovington, New Hexico 

[DE81-028971] p0065 N82-10543 

Electrochemical photovoltaic cells 

[DE81-769704] p0066 N82-10568 

Hississippi County Community College solar 
photovoltaic project 

[DE81-030669] p0068 H82-115S4 

Zu3p 2 as an improved semiconductor for 
photovoltaic solar cells 

[DE81-025587] p0069 N82-11577 

Carlisle bouse: An all-solar electric residence 

[DOE/ET-20279/133] p0071 882-11622 

Intermediate photovoltaic system application 
experiment operational performance: Executive 

summary. Volume 1: For Newman Power Station, 

El Paso, Texas 

[DE81-031934] p0072 N82-12602 

Photovoltaic market analysis program: Background, 

model development, applications and extensions 
[DE81-029711] p0073 N82-12609 

Cost goals for a residential photovoltaic/thermal 
liquid collector system set in three northern 
locations 

[DE81-029700] p0073 N82-12610 

Space applicable DOE photovoltaic technology: An 

update 

[ NASA-CB-165021 ] p0076 N82-13491 

Distributed photovoltaic systems: Dtility 

interface issues and their present status 

[NASA-CB-165019] p0076 H82-13492 

A Hodule Experimental Process System Development 

Dnit (HEPSDD) 

[HASA-CB- 165014] p0076 H82-13496 

Intermediate photovoltaic system application 
experiment operational performance report. 

Volume 2 for Beverly High School, Beverly, Hass. 
[DE82-000811] p0077 N82-13532 

Photovoltaic systems performance experience 

[DE81-025725] p0079 N82-14656 

Solar Photovoltaic Besidential Progect. Project 
Integration fleeting. Agenda and Abstracts 
[DE61-028433] p0079 N82-14657 

Solar power systems smaller than 500 H for 

military use 

[PHL-1980-06] p0080 N82-15534 
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latroduction to basic aspects of plasoa-deposited 
amorphous semiconductor alloys in photovoltaic 
conversion 

p0039 A82-10026 

Present state of research on selective coatings 
for solar-energy converters 

p0039 A82- 10387 

A spacecraft thermophotovcltaic pover source with 
thermal storage 

p0044 A82-11711 

Thin cells - Their present status and future areas 
of development 

p0046 A82-11764 

Power management of multi-hundred kilowatt 
spacecraft power systems 

p0046 A82-11769 

Advances in photovoltaics £8D - An overview 

p0047 A82-11793 

The development of high efficiency cascade solar 
cells - An overview 

p0047 A82-11794 

Besearch activities of sclar cells in BOC 

p0047 A82-11795 

•Thin foil cells - A challenge for space array 
designers' 

p0049 A82-11842 

Semiconductor converters/inverters for 
photovoltaic power supply 

p0126 A82-11857 

A thermoelectric refrigerator powered by 
photovoltaic solar collectors 

p0049 A82- 11858 

Luminescent solar concentrators. II - Experimental 
and theoretical analysis of their possible 
efficiencies 

p0052 A82-13285 

A Study of the purification process during the 
elaboration by electron bcmbardment of 
polysilicon ribbons designed for photovoltaic 
conversion 


p0057 A82-16054 

Influence of the junction area to edge area ratio 
on the open-circuit voltage of silicon solar cells 

p0058 A82- 16133 

Aplanatic double reflection system for 
thermophotovoltaic applications - Design 

p0060 A82- 17293 

Startup experience with a concentrating 
photovoltaic power system 

[AIAA PAPEB 82-0068] p0061 A82-17765 

Status of the aicrowave power transmission 
components for the solar power satellite 

p0146 A82-17982 

Electric utility modeling extensions to evaluate 
solar plants 

p0061 A82-18025 

Electrical properties cf infrared photovoltaic 
Cd/x/Hg/1-x/Te detectors 


p0136 A82-18466 

Barket assessment of photovoltaic power systems 
for agricultural applications in Hexico 
[BASA-CB-165441] p0007 H82-10506 

OESYS: A simulation tocl for nonconventional 

energy applications analysis. Theoretical and 
operational description with user documentation 
[DE81-029701 ] p0007 H82-10514 

Technical and economic assessment of solar 
thermophotovoltaic conversion 

[DE81-803762 ] p0064 B82-10515 

Investigation of photovoltaic mechanisms in 
polycrystalline thin-film solar cells 
£DE81-027272] p0065 H82-10539 

Study of photovoltaic cost elements. Volume 1: 
Executive report. Volume 2: Project background 

£DE81-030982] p0069 H82-11566 

Study of photovoltaic cost elements. Volume 3: 
Sandia National Laboratories photovoltaic 
systems design catalog 

£DE81-030986] p0069 H82-11567 

Study of photovoltaic cost elements. Volume 4: 
Installation cost model for residential PV 
systems: Dsers manual 

£DE81-031921 ] p0069 H82-11568 

Study of photovoltaic cost elements. Volume 5: 
Installation cost model for intermediate PV 
systems: Dsers manual 

£DE81-030981 ] p0069 B82-11569 


Photovoltaic mechanisms in polycrystalline thin 
film silicon solar cells 

£DE81-030370] p0072 H82-12608 

Basis for research proposals concerning 

(industrial) solar energy production processes 
derived from biological principles 

p0075 N82-12640 

Data report for the northeast residential 

experiment station, June 1981 photovoltaic 

systems 

£DE82-000068] p0077 H82-13533 

Harket assessment of photovoltaic power systems 
for agricultural applications in Borocco 
(HASi-CB-165477) p0077 N82-14627 

Study of multi-megawatt technology needs for 
photovoltaic space power systems. Volume 1: 
Executive summary 

£ HASA-CB-165323-V0L-1 ) p0078 H82-14636 

Study of multi-megawatt technology needs for 
photovoltaic space power systems, volume 2 
£NASA-CB-165323-VOL-2] p0078 N82-14637 

Photovoltaic systems performance experience 

£DE81-025725) p0079 H82-14656 

PflOIOVOLTAIC BPEECI 

Testing and evaluation of a solar photovoltaic 
flywheel energy storage system 

f DOE/ET-20279/130] p0065 N82-10558 

solar photovoltaic system engineering perspectives 
£DE81-023179] p0066 N82-10570 

National photovoltaic program in amorphous materials 

(DE81-025906] p0070 N82-11609 

Solar Photovoltaic Besidential Project. Project 
Integration Beeting, Agenda and Abstracts 
£DE81-028433) p0079 N82-14657 

Supplement to energy for rural development: 

Benewable resources and alternative technologies 
for developing countries 

£PB81-231011) p0032 N82-15592 

PBTHALOCIANIN 

Lou freguency capacitance characterizations on 
indium/x-phase of metal free phthalocyanine 
solar cells 


p0053 A82- 13806 

PBYSICS 

Dimensions, volume 65, number 3 

£PB81-235053] p0161 882-15436 

PILOX PLABXS 


Proposed 12.5 BHe shelf-mounted OTEC pilot plant 
for power, water and mariculture at St. Croix 
£AIAA PAPEB 81-2546] p0127 A82-14011 

Proposed 10 BBe OTEC pilot plant for the 

Commonwealth of the Northern Banana Islands 
£AIAA PAPEB 81-2561] p0128 A82-14020 

Florida's proposed OTEC pilot plant for Key Rest 
£AIAA PAPEB 81-2563] p0003 A82-14021 

Large wind turbine generator performance 
assessment, technology status report no. 3 
£DE81-903763] p0137 N82-10524 

Advanced system experimental facility: Solid 

waste to methane gas. Background and process 
description 

£DE81-030198] pOIOI B82-11244 

Solvent-Befined Coal-1 Demonstration Project. 

Final environmental impact statement. Volume 1 

of 2 coal liquefaction plant at Newman, 

Kentucky 

£DE61-025983] pOOlO N82-11252 

Surface coal gasification 

£DE81-030183] p0102 H82-11253 

Coal liquefaction demonstration plant near 
Borgantown, Rest Virginia; water assessment 
report section 13(b) 

£PB61-216095] p0103 N82-11269 

coal liquefaction demonstration plant near 
Borgantown, Best Virginia: Hater assessment 

report 

£ EB81-216103] pOOII H82-11270 

Industrial application of fluidized-bed combustion 
(DE81-030272] p0105 N82-12182 

Solvent-Befined Coal (SEC) process 

£DE81-031937] p0106 N82-12197 

Fixed-bed gasification 

(DE82-000432] p0108 N82-12261 

ControUed-f lash pyrolysis 

£DE82-000284] pOIII N82-13196 - 

Low-Btu gasification of coal for electric pover 
generation, phase 1, 2, and 3 

EDE81-029482] p0112 H82-13248 
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Failure modes and effects analysxs of a 
coal-slurry preheater 

[DE81-030425 ] p0117 B82-15221 

Coal and limestome feed testing for atmospheric 
flurdized bed combustion 

[DE81-030629] p0117 H82-15222 

Gas cooled sclar power plant for generating 

electrical energy in the 20BBe operating range 
(GiST) : Preliminary design phase 

[BaFI-FB-I-81-097] p0080 H82-15530 

Hoorhead aistrict heating, phase 2 

[DE81-029689] p0031 H82-15556 

Parallel evaluation of air-and oiygen-activated 
sludge 

[PB81-246712] p0034 B82-15633 

PIHHOLES 

A pinhole model for metal-insulator-semicondnctor 
solar cells 

p0056 A82- 15442 

PIPE FLOB 

Controlled Betracting Injection Point (CfilP) 
system: A modif led^stream method for in situ 

coal gasification ’ 

[DE81-026477] p0102 H82-11248 

Cool-down flcw-rate limits imposed by thermal 
stresses in LEG pipelines 

[DE81-028731 ] p0150 H82-14484 

PIPELIBES 

Cool-down flow-rate limits imposed by thermal 
stresses in ING pipelines 

[DE81-028731 ] pOISO N82-14484 

Selection and testing of suitable coating systems 
for steel pipes used for long distance heat 
transfer 


[BHPI-FB-T-81-138 ] pOISO N82-15134 

Systems analysis of hydrogen/natural gas 

supplementation and separation 

[DE81-021383] p0087 H82-15220 

PIPES (TOBES) 

Corrosion testing of carbon steel in aereated 
geothermal brine 

[DE81-028653] p0093 B82-10201 

Integrated function nonimaging concentrating 
collector tubes for sclar thermal energy 
[DE81-029677 ] p0064 S82-10521 

PISTOH EIGIHES f 

Development free- piston Stirling test-bed engine 

p0123 A82-11808 

Hodelling of the jet-stream Fluidyne 

p0124 A82-11812 

PIIIIHG 

Corrosion testing of carbon steel in aereated 
geothermal brine 

[DE81-028653] p0093 N82-10201 

PLAHT DESIGB 


Preliminary design study cf underground pumped 
hydro and compressed-air energy storage in hard 
rock. Volume 1: Erecutive summary 

[DE81-029440] p0155 H82-10527 

Preliminary design study of underground pumped 
hydro and compressed-air energy storage in hard 
rock. Volume 2: Project design criteria: OPH 

[DE81-028107] p0156 B82-10528 

Preliminary design study cf underground pumped 
hydro and compressed-air energy storage in hard 
rock. Volume 3: Project design criteria: CAES 

[DE81-028197 ] p0156 H82-10546 

Preliminary design study of underground pumped 
hydro and compressed-air energy storage in hard 
rock. Volume 12: Plant design, CAES 

[DE81-0281 10] p0157 H82-10574 

Alternative fuel for the steel industry of 

Horthern Indiana; A pref feasibility study of a 
central coal gasificaticn project 

[DE81-029314] pOOlO H82-11233 

Feasibility and economic study of medium-BTO coal 
gas blended with bigh-BIO by product gas as an 
industrial energy source at Billings, Bontana 
[DE81-025166] pOIOI B82-11237 

Preliminary design study of underground pumped 
hydro and compressed-air energy storage in hard 
rock. Volume 8: Design approaches: ' OPB 

[DE81-030673] p0158 H82-11620 

Development, testing, and evaluation of BHD 
materials and component designs. Volume 1: 
Executive summary 

[DE81-026203 ] p0139 B82-11947 


Hagnetohydrodynamics (BHD) Engineering Test 
Facility (ETF) 200 BBe power plant. Design 
Requirements Document (DBD) 

CHASA-TB-82705] p0140 B82-12446 

Hagnetohydrodynamics (BHD) Engineering Test 

Facility (ETF) 200 BBe power plant. Conceptual 
Design Engineering Beport (CDEB) . Volume 1: 
Executive summary 

IHASA-CB-165452-V01-1 ] p0140 B82-12570 

Investigation and research of specific 

combustion-turbine and combined-cycle field 
problems 

[DE81-904231] p0141 H82-12592 

Low/medium Btu cocil gasification assessment 
program for potential .users in Hew Jersey: 
Executive summary 

[DE81-025475] pOIII H82-13247 

Low-Btu gasification of coal for electric power 
generation, phase 1, 2, and 3 

[DE81-029482] p0112 H82-13248 

Besidual -energy-application program: EAST 

facility requirements document, volume 1 

[DB81-027536] p0142 B82-13526 

Feasibility study for an alcohol-fuels plant for 
Buffalo, Hew York 

[DE82-000032] p0114 H82-14377 

PUBt STRESS 

Investigation of the application of remote sensing 
technology to environmental monitoring 
[E82-10010] p0030 H82-15488 

PLABIS (BOIABI) 

Geothermal environmental assessment: Behavior of 

selected geothermal brine contaminants in plants 
and soils 

( PB81-222333] p0015 B82-11671 

Biogeochemical evidence for subsurface hydrocarbon 
occurrence, recluse oil field, Hyoming: 

Preliminary results 

[USGS-CIBC-837] pOIIO B82-12693 

PLASBA CBEBISTBI 

Introduction to basic aspects of plasma -deposited 
cimorphous semiconductor alloys in photovoltaic 
conversion 

p0039 A82-10026 

PIASBA COISOCXIVITX 

Study of the electric conductivity of plasma from 
fuel combustion products containing a weakly 
ionizing impurity 

p0091 A82-12888 

PLASBA COBTBOL 

Bonlinear development of magnetic reconnection in 
the tearing-type and the Petschek-type field 
geometries 

p0132 A82-17015 

Technology of controlled nuclear fusion 

[DE81-027361] p0144 B82-15893 

PLASBA COBBEBIS 

End region and current consolidation effects upon 
the performance of an BBD channel for the ETF 

conceptual design Engineering .Test Facility 

[AIAA PAPEB 82-0325] . p0135 A82 t17889 

PLASBA DIBABICS 

The plasmadynamics and ionization kinetics of 
thermionic energy conversion 

p0137 B82-10494 

PLASBA ELECTBOOES 

Impact of uniform electrode current distribution 

on ETF Engineering Test Facility BHD generator 

(AIAA PAPEB 82-0423] p0135 A82-17941 

PLASBA EQUILIBBIDB 

The tilting mode in field-reversed configurations 

stability of toroidal plasma equilibria 

p0121 A82-,11131 

PLASBA GEBEBAIOBS 

High pressure BBD coal combustors investigation, 
phase 2 

[DE81-027238] p0138 B82-10888 

BF-driven Tokamak reactor with sub-ignited, 
thermally stable operation 

[DE81-029437] p0139 H82-11935 

PLASBA HEATIBG 

BF-driven Tokamak reactor with sub-ignited, 
thermally stable operation | 

[DE81-029437] p0139 B82-11935 

PLASBA JETS 

Introduction to basic aspects of plasma- deposited 
amorphous semiconductor alloys in photovoltaic 
conversion 

p0039 A82-10026 
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Ionization waves in an acgon discharge in a 
longitndinai gas flow 

p0127 A82- 12666 
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Space chaaber ezperiaents of obnic heating bj high 
power aicrowave from the Sclar Power Satellite 

p0145 A82-16991 

PLASllC COAX1I6S 

Selection and testing of suitable coating sjsteas 
for steel pipes used for long distance heat 
transfer 

[BMFT-PB-T-8 1-138] p0150 1)82-15134 

PLASXIC PBOPEBIIBS 

H-Coal product phjsical properties aeasureaent 

[DE81-029095] pOIII H82-13245 

PIAXB XBBOBZ 

Application of ortbotropic plate theory to 
windnill blade design < 

p0121 A82-10978 

PLOBBS 

Bodel calculations of the cheaical processes 

occurring in the plnne of a coal-fired power plant 

pOOOS A82- 16342 

Environmental effects of pcllutants from coal 

combustion. 2: The Cclstrip, Bon tana Power Plant 

[PB81-2341 14] p0026 H82-13573 

PLOXOHDB 

Plutonium thermochemical solar cell 

p0043 A82-1121S 

PLOIOHIDB ISOXOPBS 

Space nuclear safety and fuels program • - 

pOIII M82- 12921 

PLOIOHIDB OXIDES 

Space nuclear safety and fuels program 

pOIII H82-12921 

PBEOBAXIC EQOIPBBHI 

Coal and limestone feed testing for atmospheric 
fluidized bed combusticn 

[DE81-030629 ] p0117 H82-15222 

PQIHX SOOBCBS 

Selected studies of four high-temperature 
air -pollution sources 

pOOIS H82-11680 

POIBXIBG COHXBOL SXSXEBS 

Simple tracking strategies for solar concentrations 

p0042 A82- 11207 

POUllCS 

Building a consensus about energy technologies 

[DE82-000501 ] p0024 H82-13536 

POLLOXIOB COHXBOL 

An overview of fluidized-bed combustion /F6C/ 
design practice 

p0090 A82-11850 

Baseline data on utilization of low-grade fuels in 
gas turbine applications. Volume 3: Emissions 

evaluation 

[DE81-903764] p0006 H82-102S4 

Oil and ’gas Industry and environmental pollution: 
Application of systems reliability analysis for 
the evaluation of the status of environmental 


pollution control in the Higerian petroleum 
industry ' ' 

pOOOS H82- 10583 

Environmental compliance program handbook 

[DE81-030226] pOOOS N82-10585 

Study of the formation of submicron particulates 
generated by coal combustion 

[DE81-027447] p0008 H82-10586 

Coal gasifier parameters influencing environmental, 
pollutant production 

[PB81-221301 ] ' pOOII H82-11273 

An evaluation of three-way control single and dual 
bed catalysts as applied to heavy-duty gasoline ' 
engines 

£PB81-224982] p0012 H82-11477 

Intergrated assessment for energy-related 

environmental standards: A summary of issues 

and findings 

[OE81-028552] p0014 H82-11646 

Sulfur pollution control. Phase 1: The disposal 


program 

[PB81-222612] p0014 H82-11652 

Control of utility boiler and gas turbine 

pollutant emissions by combustion modification. 


phase 2‘ 

[PB81-222267] p0015 H82-11654 


Sulfur pollution control. Phase 1: The disposal 

program (sections 5 through 7) 

[PB81-222804] p0015 H82-11655 

Vapor-phase cracking and vet oxidation as 

potential pollutant control technigues for coal 
gasification 

[PB81-219594] p0015 H82-11661 

BPA utility FGD (Flue Gas Desulfurization) survey 

t PB81-225773] pOOIS H82-11679 

' FGDIS primer: Bajor eguipment/component 

classifications, problea/solution access codes, 
and definitions related to FGD systems as 
contained in the Flue Gas Desulfurization 
Information System (FGDIS) 

tPB81-225948] p0016 H82-11985 

Fixed-bed gasification 

[DE82-000432] p0108 B82-12261 

Preliminary study: Ose of low-sulfur coal and 

coal cleaning in control of acid ram 
[DE81-028930] p0021 H82-12675 

Sulfur m the air in the capital (Helsinki) 
metropolitan area: ITASAT-pro ject 

tBB-614.71] p0025 H82-13553 

Environmental hazard rankings of pollutants 
generated in coal gasification processes 

£PB81-231698] p0026 H82-13576 

Sampling and analysis of potential geothermal sites 
£PB81-240061] p0119 H82-15593 

Kinetics of reactions in a wet flue gas 

simultaneous desulfurization and denitrification 
system 

£DE81-029853] p0033 B82-15607 

Beal tine coarse particle mass measurements in a 
high temperature and pressure coal gasifier 
process treatment 

£DE81-030036] p0033 N82-15609 

Symposium proceedings: Environmental aspects of 

fuel conversion technology, 5th 

£PB81-245045] p0034 H82-15623 

Demonstration of Hellman-Lord/Allied Chemical FGD 
technology: Demontration test second year results 

£ PB81-246316] p0034 H82-15626 

Proceedings: Symposium on Flue Gas 

Desulfurization, volume 1 

£PB81-243156] p0035 H82-15651 
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Fmgerprinting pollutant discharges from synfuels 
plants 

pOOOl A82-10697 

Bate coefficients of combnstion/fuel conversion 
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Investigation of the application of remote sensing 

technology to environmental monitoring 
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fine-particles emitted from coal burned in a 
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Assessment of the long-range transport of 
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Advances in photovoltaics BGD - An overview 
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A study of the purification process during the 
elaboration by electron bombardment of 
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conversion 
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Thin-film polycrystalline cadmium tellnride solar 
cells and large-area pclycrystalline silicon 
solar cells 
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Investigation of photovoltaic mechanisms in 
polycrystalline thin-film solar cells 
[DE81-027272] p0065 882-10539 

Photoelectrochemical sclar cells: Stabilization 
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polymer 
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drive process with ancillary materials 
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Field demonstration of the conventional steam 
drive process vith ancillary materials 
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Identification and toxicity of 
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POBOaS HAXEB1AI.S 

Hechanically stable hydride composites designed 
for rapid cycling 

p0084 A82-16347 
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Bass spectrometric studies of BHD slag 
thermochemistry 

[PB81-221434] p0138 882-11173 
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from coal 
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Fundamental investigations on fuel cells for 
transportation applications 
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satellite pouer systems 
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Satellite pouer systems /SPS/ energy conversion 
and pouer management 

p0045 A82-11742 

Advances in space pouer research and technology at 
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p0122 A82-11755 

Pouer management of multi-hundred Ailouatc 
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p0046 A82- 11769 

The evaluation of four solar-array -pouered 

mnlti-ki pouer conditioners for Space Shuttle 
Orbiter application 

p0046 A82- 11772 

Control of neu energy sources in an electric 
utility system 

p0154 A82- 13062 

Horkshop on Bicrouave Pouer Transmission and 
Beception. Rorkshop paper summaries 
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Satellite pouer system: concept development and 
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and technology 
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Small sodium sulfur battery for solar and uind 
energy systems 
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Design considerations for a 1500 fl head 300-600 HR 
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Characteristics, of CVD silicon carbide thermionic 


converters 
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Problems and potential for HHD retrofit of 
existing coal-fired plants 

[AIAA PAPEB 81-2586] p0130 A82-14036 

On the efficiency of thermal engines uith pouer 
output - Harmonically driven engines 

p0131 A82-14489 

Energy potential and early operational experience 
for large uind turbines 
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Evaluation of uind turbine generator operational 
hysteresis using 'Hethod of Bins' 


p0133 A82-17636 


Liguid-metal HHD for solar and coal 

[DE81-023545] ' p0137 882-10553 

Intermediate photovoltaic system application 
experiment operational performance report. ' 
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power stations 
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Improved technigue to measure electronically AC 
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POREB SUPPLIES 
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applications 
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POBBB SOPPLI CIBCOITS 
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connected HHD generator ' ' 
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Aluminum recovery from fly ash and shale-retort 
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Projecting regional potentials for cost-effective 
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Begional load-curve models: Scenario and forecast 

using the DBI model 
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PBESSOBE VESSELS 

Hovel design of pressure vessels and thermal 
shields in coal gasifiers 
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induced by heat production 
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Partial acxd hydrolysrs pretreatmeot for enzymatic 
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Case studies in the application of air quality 
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Summary and recommendations 
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Soviet OCG experience specifically related to 
field experiments in the United States 
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PBOCESS COHIBOL (IBBOSIBI) 

High-mass-flux coal gasifier 
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Demonstration of Hellman-Lord/Allied Chemical FGD 
technology: Demontraticn test second year results 

[PB81-246316] p0034 H82- 15626 
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Application of HTGB process heat to oil shale 
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Design, cost and performance comparisons of 

several solar thermal systems for process heat. 
Volume 1 : Executive summary 

IDE81-029881 ] p0069 H82-11576 
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EASI-facility requirements document 
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Guidebook for solar process-heat applications 
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Comparative economics of solar thermal central 
receivers 


[DE81-029623] p0072 B82-12601 

Status of solar energy research and development in 
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Solar thermal central receivers for industrial 
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recommendations for commercialization 
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Fuels and chemicals made from solar energy 

[DE81-025018] p0077 H82-14384 

SEBI Solar-Energy-Storage Program 

[DE81-029476] p0082 B82-15576 

Beal-time coarse-p article mass measurements in a 
high-temperature/pressure coal-gasifier process 
treatment 
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Demonstration of Bellman-Iord/Allied Chemical FGD 
technology: Demontratlon test second year results 
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evolution anil its potential 
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Solar cell development for the power extension 
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High efficient collector for small solar-powered 
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[BHFI-FB-T-81-156] p0080 H82-15538 
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Agricultural policies and biomass fuels 
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Small-scale uses and costs of hydrogen derived 
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p0084 A82-11792 

Assessment of potential future markets for the 
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inks used for solar cell front metallization 
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Soviet OCG experience specifically related to 
field experiments in the United States 
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A Bodule Experimental Process System Development 
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Field demonstration of the conventional steam 
drive process with ancillary materials 
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Field demonstration of the conventional steam 
drive process with ancillary materials 
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Potential contribution of currently operating 
nuclear-f ueled electric-generating units to 
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Application of large and small wind turbine 
generators - A utility perspective 
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Overview of the Hind Energy Application Betwork 
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p0133 A82-17634 

Quarterly, report of solar federal buildings 
program in the HASEC region 

[DE81-027968] p0062 H82-10276 

Project impact analysis as an optimal control 

problem irrigation and hydroelectric power 

project 
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natural gas plan needed to provide greater 
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DOE solar-assisted heat-pump program: Its 

evolution and its potential 
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Planning a comprehensive program for exploration 
of the anthracite deposits of the Barragansett 
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[DE81-028490] p0104 B82-11519 

Great Plains gasification project, Bercer County, 
Borth Dakota; water assessment report section 
13(c) 

[PB81-216111] p0013 B82-11524 
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Borth Dakota; water assessment report 
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Project for reliability fleet testing of 
alconol/gasoline blends 
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IIBL 1981: Technical horizons 

[DE81-028265] p0026 H82-14048 

Analysis of the energy impacts of the DOE 
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Program: Bethod and results 
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solution by surface-attached organic conducting 
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Developaent of a prototype o£ a 10 kl small solar 

power plant tecfaoclog; for developing nations 

[BBFI-PB-T-8 1-101] pOOBO H82-15532 
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Establisbnent of noise acceptance criteria for 
wind turbines 

p0125 A82-1182S 

POLSE CBABGIBG 

Effect of positive pulse charge waveforms on the 
energy efficiency of lead-acid traction cells 
tHASA-TB-82709] pOISS H82-10503 

POLSE GEBEBAIOBS 

Zechnigues and applications of pulsed power 
technology 

p0153 A82- 11722 

Pulsed Power Besearch cclloguion 

[AD-A1 05770] p0150 H82-14638 
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A study of the purificaticn process during the 
elaboration by electron bcabardsent of 
polysilicon ribbons designed for photovoltaic 
conversion 
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Begenerative pyroelectric heat engine 
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Production of synthetic crude oil from coal using 
the ZOSCOAL pyrolysis process 
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Application of HIGB process heat to cil shale 
retorting ‘ 

p0090 A82-118S1 

Synthetic-fuel combustion; pollutant formation. 
Soot-initiation mechanisms in burning aromatics 
[OB81-029480] p0093 B82-10155 

Kinetics and catalysis of producing synthetic 
gases from bicmass 

[PB81-217614] p0095 H82-10272 

Surface coal gasification 

[DE81-030183] p0102 H82-11253 

Pyrolysis of coal-drived fuels using the 

laser-powered hcmogeneons pyrolysis techuigue 
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Controlled-flash pyrolysis 

[DE82-000284 ] pOIII B82- 13196 

Solar-central-receiver fuels and chemicals 

[DE82-000941 ] p0077 H82-13530 

Pyrolytic characterization of the organic matter 
in selected coals and in the Devonian shales of 
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p0113 B82-13578 
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Standards application and development plan for 
solar thermal technologies 
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Vaporization and chemical transport under coal 
gasification conditicns 

[PB81-245839] p0117 H82-15165 

QOAHian EPPXCXBBCZ 

Carrier-collection efficiencies in amorphous 

hydrogenated silicon Schottky-barrier solar cells 

p0042 A82-11185 

The development of high efficiency cascade solar 
cells - An overview 
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ZnO - p-InP hetero junction solar cells 

p0051 A82-12821 

Xhin-film gallium arsenide homojunction sclar cells 

p0052 A82-13200 
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Infrared guenching of photocapacitance in 
Cu/z/S/CdS solar cells 
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QOXBOLXBE 

Enthalpy measurement of coal-derived liquids 
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Ionospheric power beam studies 

p0147 B82-12542 


BAOXABT BEAXXHG 

High thermal power density heat transfer 

thermionic converters 
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Hagnetohydrodynamic research program of the BHD 
Energy center at Bississippi State University 
and structural features of BHD radiant boilers 
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Solar chemistry of metal complexes hydrogen 

production 
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Solar cell development for the power extension 
package 
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BADXAIXOB DXSIBXBOTXOB 

Focal plane flux distributions produced by solar 
concentrating reflectors 

p0043 A82-11211 

SADXASXOB EFFECTS 

Chronic exposure of a honey bee colony to 2.45 GHz 
continuous wave microwaves 
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BADXAIXOB BABOEBXBG 

GaAs solar cells for space application 

p0046 A82-11766 

BADXAIXOB BAZABOS 

Environmental and radiological safety studies: 
Interaction of (238) Pu02 beat sources with 
terrestrial and aguatic environments 
[DE81-032019] p0025 B82-13565 

Comparison of potential radiological co'nseguences 
from a spent-fuel repository versus 
natural-uranium deposits 

[DE81-028232] p0029 B82-14910 

BADXAIXOB PBOIBCIXOB 

Overview of the biomedical and environmental 
programs at the Oak Bidge Ba'tional Laboratory 
(DE81-027864] p0021 B82-12765 

BADXAIXTE BEAT IBABSFEB 

The emissivity of metals freguency and 

temperature dependence calculations for solar 
collector design 

p0038 A82-10014 

Correlation between results of zone method and 
experiment in radiative heat transfer 
[ASBE PAPEB 81-BT-71] p0121 A82-10958 

Calculation of the top loss coefficient by the 
network method and applications to solar 
collectors 
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BF-dtiven lokamak reactor with sub-ignited, 
thermally stable operation 

[DE81-029437] p0139 B82-11935 

BADXO BECEPIXOB 

Solar power satellite microwave power transmission 
and reception system 

p0145 A82-11743 

BADXOACTXTE XSOIOPES 

Engineering development testing of the GPHS-BIG 

converter General Purpose Heat 

Source-Badioisotope Thermoelectric Generator for 
Galileo orbiter power supply 
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BADXOACXXVE BASIES 

Low-level radioactive waste: An introductory 

overview 
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Comparison of potential radiological consequences 
from a spent-fuel repository versus 
natural-uranium deposits 

(DE81-028232] p0029 B82-14910 
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Bodular isotopic thermoelectric generator 

p0122 A82-11753 

Buclear electric power for space systems - 

Technology background and flight systems program 
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BAIL XBABSPOBXATIOB 

Controlled velocity testing of small wind energy 
conversion systems - An evaluation of a technigue 
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Evaluation of novel underground transport systems 
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Environmental impacts of energy transportation 
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Possible application of electromagnetic gnns to 
impact fusion 
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A review of rain erosion problems for aerogenerators 

p0130 A82-1435B 
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A review of rain erosion problems for aerogenerators 

p0130 A82-14356 

BAHKIHE CICIE 

The economic implications of the exergy and 

thermal efficiencies of energy conversion systems 

p0121 A82-11702 

Development of a solar receiver for an organic 
Bankine cycle engine 

p0048 A82-11800 

Organic fluids for the practical use in energy 
conversion systems of sclar power plants 
[BMFT-FB-I-81-154] p0080 H82-15537 

Overview of active solar absorption/Bankine 
cooling program 

[DE81-028041 ] p0082 H82-15577 

BAIIHGS 

Performance testing and rating standards for Vind 
Energy Conversion Systems 

p0135 A82-17646 

BBACTIOH EIBEIICS 

Hydrogen generation by means of catalyzed Bg-Al 
hydrolysis 

, p0083 A82-10398 

Improved efficiency in the sulfur dioxide - Iodine 
hydrogen cycle through the use of magnesium oxide 

p0083 A82-11784 

Parametric study of the cadmium 

thermoelectrochemical hydrogen cycle 

p0083 A82-11785 

The corrosion of some supereilloys in contact with 
coal chars in coal gasifier atmospheres 

■' p0091 A82-17974 

Design of a cell for electrode kinetic 
investigations of fuel cell reactions 

p0136 A82-18394 

Kinetics and mechanisms of catalytic 

hydroliguefaction and hydrogasification of lignite 
[DE81-023581 ] p0092 H82-10144 

Synthetic- fuel combustion; pollutant formation. 

Soot- initiation mechanisms in burning aromatics 
[DE81-029480] p0093 H82-10155 

Pulverized-f uel combustion: Bodeling and scaleup 

methodologies 

[DE81-026546] p0093 H82-10158 

Selectivity in Fischer-Tropsch synthesis: Beview 

and recommendations fox further work 
£PB81-223596] p0095 H82-10271 

Kinetics and catalysis of producing synthetic 
gases from biomass 

[PB81-217614 ] p0095 N82-10272 

Laboratory study for removal of organic sulfur 
from coal 


[DE81-025132] pOOlO H82-11239 

Kinetics of BO/ sob x formation during early 
stages of pulverized-coal combustion 
[DE81-029071 ] p0014 H82-11641 

Solid-solid reactions in coal conversion processes 

p0107 N82-12238 

Development of hydroconversion of bicmass to 
synthetic fuels 

[DE81-030954 ] p0108 M82-12260 

Kinetics of vet oxidation cf biological sludges 
from coal-conversion wastewater treatment 
£DE82-000525] p0021 N82-12674 

Kinetics of reactions in a wet flue gas 

simultaneous desulfurization and denitrification 
system , 

[DE81-029853] . p0033 S82-15607 

BEACTIOH PBODOCIS 

Solid-solid reactions in coal conversion processes 

p0107 B82-12238 

Process for removing sulfur oxides from gases with 
direct production of a usable finished reaction . 

product ammonium sulfate fertilizer 

[BBFT-FB-T-81-102] p0029 M82-15142 

BBACTOB COBBS 

Development of space reactor core heat pipes 

' p0122 A82- 11747 


BBACTOB DESIGH 

A compact, efficient thermoelectric nodule for a 
space reactor 

p0122 A82-11749 

Huclear reactor closed Brayton cycle space power 
conversion systems 

p0126 A82-11840 

An overview of peat gasification 

p0089 A82-11848 

Possible application of electromagnetic guns to 
impact fusion 

p0135 A82-18201 

Particulate processes in pulverized-coal flames 

(DE81-025153] p0093 B82-10157 

H-coal process improvement study. Bench unit 
baseline run with preheater/reactor 
[DE81-026022] p0094 H82-10260 

Advanced-gasification processes 

[DE81-030184] p0102 H82-11254 

Engineering challenges of fusion-reactor development 
£DE81-024129] p0139 N82-11907 

BBACTOB HATBBIALS 

Baterials science issues encountered during the 
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screening of reactions for solar energy 
applications 

p0038 A82-10021 

Advanced high temperature thermoelectrics for 
space power 
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Technology of controlled nuclear fusion 

[DE81-027361] p0144 H82-15893 

BEAL TIME OPEBAXIOH 

Beal-time coarse-particle mass measurements in a 
high-temperature/pressure coal-gasifier process 
treatment 

[DE81-030039] p0119 H82-15604 

BECEIVEBS 

Technological activities for high performance 
receivers — - for solar thermal power plants 
[BBFI-FB-T-80-133] ' p0066 H82-10571 

BECBABGIHG 

Rechargeable metallic hydrides for hydrogen storage 

p0085 A82-17150 

Bechargeable molten-salt cells 

IDE81-027091] p0158 H82-11595 

Energy storage systems for terrestrial solar 
generators — cadmium/mercury oxide cells 
£BBFT-FE-T-81-082] p0080 H82-15529 

BECIABGDLAB PLATES 

Optimization of flow passage geometry for 
air-heating, plate-type solar collectors 

p0055 A82- 14846 

beciebhas 

Design and breadboard evaluation of the SPS 
reference phase control system concept 

p0072 H82-12545 

The history of the development of the rectenna 

p0149 N82-12560 

Bectenna system design 

p0149 H82-12561 

Bectenna session: Bicro aspects 

p0149 H82-12562 

A theoretical study of microwave beam absorption 
by a rectenna 

p0149 N82-12563 

Bectenna array measurement results 

p0149 N82-12564 

Session on solid state: Introduction 

p0149 H82-12S65 

Solid-state retrodirective phased array concepts 
for microwave power transmission from Solar 
Power Satellite 

p0149 N82-12568 

BECTIFICAIIOH 

Thermoelectric conversions based on noise 
rectification 

p0138 H82-10936 

BECICLIHG 

SOL-cyCLE: A solar-assisted solvent-recycling 

process for asphalt-impregnation of fiber board 
£DE81-9033 77] p0070 H82-11615 

Construction of a recycled Portland cement 

concrete pavement Connecticut expressway 

£PB81-233553] p0023 N82-13267 

BEDOZ CBUS 

Performance of advanced chromium electrodes for 
the NASA Bedox Energy Storage System 
£BASA-TB-82724] p0159 N82-12574 
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BBOOCIIOB (CBEHISIBI) 


SUBJECT IBOEZ 


BEDUCTIOB (CBEBISIBI) 

Oevelopment of a process for recover; of valuable 
coapouects frcm ccoplez hjdrodesulfurization 
catalysts especially tuugstea, sclybdenuB, 
vanadiUD, nickel and cobalt 

[BBFT-PB-T-80-186] p0016 H82-12204 

ThermocbeDical production of liquids froo bionass 
[DE81-030085] p0117 H82-15226 

Kinetics of reactions in a wet flue gas 

simultaneous desulfurization and denitrification 
system 

[DE81-029853] p0033 B82-15607 

BEFIBIHG 


Sulfur pollution control. Phase 1: The disposal 

program (sections 5 through 7) 

[PB81-222804 ] pOOIS H82-11655 

Solvent-Bef ined Coal (SBC) process 

£DE81-031937 ] p0106 H82-121S7 

Feasibility study report for the Imperial Valley 
Ethanol Befinery: A 

14. 9-million-gallon-per-year ethanol synfuel 
refinery utilizing geothermal energy 
[DE82-000288] p0112 B82-13252 

BEFLECTABCE 


Investigation of abrasive action of atmospheric 
particles on the reflectance of mirrors 

p0040 A82-10388 

Efficiency of Fresnel lenses 

p0043 A82-11387 

Optimization of heat losses in normal and reverse 
flat-plate collector configurations - Analysis 
and performance 

p0059 A82- 16744 

BEFLECTOBS 

Contributions of space reflector technology to 
food production, local weather manipulation and 
energy supply, 198S-202C 

p0054 A82-14445 

BEFBACTOBI BAIEBIALS 


Energy and ceramics — Book 

pOOOS A82- 17076 

Baterials technology for coal-conversion processes 
£DE81-028474 ] pOlOO H82-11169 

BBFBIGEBAHTS 

A novel latent heat storage for solar space 
heating systems - Befrigerant storage 

p0043 A82-11386 

BEFBIGEBASIBG 

Design and development of a recipr,ocating 
low-temperature freon ezpander 

£DE81-0286C9] p0023 H82-13392 

BEFBIGEBAIIIG HACBXBBBI 


Hethod for calculating the unsteady temperature 
conditions of the generator in a solar 
refrigeration system 

p0056 A82-15642 

Design and development of a reciprocating 
low-temperature freon ezpander 

£DE81-028609] p0023 H82-13392 

BEFBIGEBATOBS 

A thermoelectric refrigerator powered by 
photovoltaic solar collectors 

p0049 A82-11858 

Appliance efficiency and the solar building 

£DE81-029073] p0075 H82-13265 

BEGEHEBATIOB (EBGIHEEBIBG) 

Begenerative pyroelectric heat engine 

p0126 A82-11833 

Industrial applications of BHD high temperature 
air heater technology 

£AIAA PAPEE 81-2588] p0130 A82-14037 

Bigh-temperature counter-flow recuperator 

£DE81-031923] p0017 H82-12424 

Utilization of waste heat from major transformer 
substations. Volume 1: Generic study 
£DE81-904212] - p0019 B82-12593 

Utilization of waste heat from major transformer 
substations. Volume 2: Site-specific study 
£DE81-904236] p0019 B82-12594 

BEGEHEBAIIVE FUEL CELLS 

Development status of a regenerative fuel cell 
system for orbital operation 

p0153 A82-11707 

BEGEBEBATOBS 

Botating regenerative heat ezchanger for energy 
recovery in chemical plants 

£BBFT-FB-T-81-099] p0030 H82-15367 


BEGIOHAL PLABHIHG 

National coal-market conditions for the year 2000: 
Eegional-issue identification and analysis, high 
scenario 


£DE81-026425] p0016 H82-11988 

Projecting regional potentials for cost-effective 
energy conservation and renewable resource 
applications: A feasibility study 

£ DOE/C S- 1 0 045/T3 ] p0027 B82-14645 

Energy and development in Central America. Volume 

1: fiegional assessment 

£ PB81-231540] p0032 H82-15589 

BE6DLAII0HS 

Hontana geothermal handbook: A guide to agencies, 

regulations, permits and financial aids for 
geothermal development 

£DE81-024315] p0007 B82-10562 

Environmental compliance program handbook 

£DE81-030226] p0008 N82-10585 

Bethodology for determining the impact of 
environmental regulatory programs 
£DE81-903429] p0009 H82-10S94 

Belazing environmental standards during oil-supply 
disruptions: Past, present and future 

£D£81-024250] p0009 N82-10601 

Photovoltaic market analysis program: Background, 

model development, applications and eztensions 
£DE81-029711] p0073 H82-12609 

billions wasted trying to develop major energy 
information system 

£APBD-81-40] p0029 H82-14959 

Proceedings: Symposium on Flue Gas 

Desulfurization, volume 2 

£PB81-243164] p0035 H82-15652 

BEIHFOBCED SBELLS 


Optimum reinforcement shapes and paths for 
rotating composite shells 

p0154 A82-14513 

BEIHFOBCING BATEBIALS 

Conceptual design of a glass-reinforced concrete 
solar collector 


£DE81-029280] 

BELIABILITI 


p0065 H82-10542 


Project for reliability fleet testing of 
alcohol/gasoline blends 

£DE82-000004J p0107 H82-12250 

BELIABILISV ASALISIS 

Incorporation and impact of a wind energy 

conversion system in generation ezpansion planning 

p0004 A82-15068 

Enertech High Beliability prototype vibration 
analysis 

p0133 A82-17635 

Development of high-performance, high-reliability 
windpower generators 

- p0134 A82-17640 

Photovoltaic systems performance ezperience 

£DE81-025725] p0079 N82-14656 

BELIA6ILII! EBGIHEEBIBG 

Distributed photovoltaic systems: Utility 

interface issues and their present status 
£BASA-CE-165019] p0076 B82-13492 

BEHOVAL 

Separation of particles from coal derived liquids 
via surface charge properties 

£DE81-029088] p0092 B82-10141 

BESEABCB 


Key contributions in HHD power generation 

£DE81-028121] p0138 H82-10882 

Ames Laboratory research report, 1980 

EDE81-027399] p0161 B82-11012 

BESEABCB AND DEVELOPBEBT 

Solar energy technology - A five-year update 

p0044 A82-11541 

Factors in the development of a major US synthetic 
fuels industry 

pOOOl A82-11543 

Advances in space power research and technology at 
the National Aeronautics and Space Administration 

p0122 A82-11755 

Gallium arsenide solar cells-status and prospects 
for use in space 

p0046 A82-11765 

Advances in photovoltaics BED - An overview 

p0047 A82-11793 

Research activities of solar cells in BOC 

p0047 A82-11795 
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SOfiJ£CI IBDEZ 


BESIOEHIIAL EHEBGI 


Overvxeu of DOE's large stationary Stirling engine 
development program 

p0123 A82-11805 

Hxgh-temperature solar central receivers 

p0052 482-12949 

Solar perspectives - Israel, solar pond innovator 

p0052 482-12950 

4n estimate of OTEC costs, market potential and 
proo£-of-concept vessel financing 

£4144 P4PEB 81-2567] p0003 482-14024 

OIEC ocean system development 

[4144 P4PEB 81-2590] p0130 482-14038 

Benewables in the O.S. energy future - How much, 
how fast 


p0003 482-14404 

One viewpoint concerning unit size in the 
development of wind turbines 

p0131 482-14845 

Besearch opportunities in new energy-related 
mat erials 

p0161 482-15377 

Cooperative program of applied energy research 
technology development 

[DE81-028916] p0007 M82-10517 

LLMI. 1981: Technical horizons 

[DE81-028265] p0026 882-14048 

Evaluating B and 0 options under uncertainty. 

Volume 3: 4n electric-utility 

generation-expansion planning model 
[DE81-904237] p0035 882-16013 

Aeronautics and space report of the President, 

1980 activities 

[84S4-TB-84079 ] p0035 882-16022 

BBSE4BCH PACILIIIBS 

Dimensions, volume 65, number 3 

[PB81-235053] p0161 882-15436 

BESBABCH BABAGBBBIil 

Environmental research plan for gas supply 

technologies. Volume 2: Environmental research 

plan 

[PB81-222317] pOOII 882-11274 

Pulsed Power Besearch cclloguium 

[AD-4105770] pOISO 882-14638 

BESBABCH PBOJECTS 

Besearch activities of solar cells in BOC 

p0047 482-11795 

BESEBVOIBS 


Planning an underground pumped hydro project for 
the Commonwealth Edison Company 

p0154 482-11847 

Development of man-made geothermal reservoirs 

extracting heat from hot dry rock 
[lA-DH-81-852] p0097 882-10480 

Feasibility of a small scale pumped storage 
demonstration project. Bibbing, Hinnesota 
[DE81-028678 ] p0155 882-10525 

Hot dry rock geothermal energy development program 

[LA-DB-81-1265] p0097 882-10560 

Formation evaluation in liguid-dominated 
geothermal reservoirs 

[ DOE/ET- 28384/11 ] p0109 882-12514 

Besource assessment of low and 

Hoderate-temperature geothermal waters in 
Calistoga, 8apa County, California 
[DE81-025559] p0109 882-12518 

Beservoir stability studies 

[DE81-030099] p0160 882-15510 

BESIDBITIAL EHEBGE 

Alternative power sources for residential 
air -conditioning systems 

p0039 482-10331 

8et energy analysis of small wind energy 
conversion systems 


p0121 482-11389 

4 simplified method for direct calculation of the 
annual load fraction of solar systems for space 
heating 


p0054 482-14405 

4 solar heating system with annual storage 

p0056 482-15666 

Hind energy and the Hation's rural electric systems 

p0091 482-17645 

Earth shelter 2. 1979-1980 DSC series 

[C08F-800438] p0006 882-10277 

Solar project description for living systems 
single family residence, Davis, California 
[DE81-029743] p0064 882-10511 

Summary of passive-solar-retrofit workshops 

[DE81-028146] p0065 882-10547 


Annual cycle energy system 

[DE81-024911] p0007 882-10552 

Preliminary investigation on a primary energy 
saving heat supply system for the residential 
district ''Haria Lindenhof" in Dorsten, Rest 

Germany using river water as a heat source 

and systems engineering 

[flHFT-FB-T-80-157] p0008 882-10572 

Sampling design for the 1980 commercial and 
multifamily residential building survey 
[DE81-028783] pOOII 882-11320 

Dser needs for solar decision-making tools: The 

homehuilding industry 

[DE81-027293] p0067 882-11325 

Hell -water-source heat pump field performance study 
[DE81-024136] p0012 882-11419 

Solar energy system performance evaluation: 

Forest city Dillon, Hashington, D.C., January 
1980 - December 1980 

[DE81-028174] p0068 882-11560 

Solar energy system performance evaluation: 

Hontecito Pines, Santa fiosa, California, 

Bovember 1979 - April 1980 

[DE81-028175] p0068 882-11561 

Study of photovoltaic cost elements. Volume 4: 
Installation cost model for residential PV 
systems: Users manual 

[DE81-031921] p0069 882-11568 

S01PL48 report: An assessment of barriers and 

incentives to conservation and 

alternative-energy use in the residential sector 
in Hisconsin 

[DOE/CS-30292/3] p0013 882-11614 

Solar Heating And Cooling Of Buildings (SU4C0B) : 
Beguirements definition and impact analysis-2. 
Volume 1: Energy-conserving design for 

residential structures 

[DE82-900206] p0017 882-12278 

Solar Heating And Cooling Of Buildings (SHACOB) : 
Beguirements definition and impact analysis-2. 
Volume 2: Domestic hot water systems 

[DE82-900207] p0071 882-12279 

Solar Heating And Cooling Of Buildings (SHACOB) : 
Beguirements definition and impact analysis-2. 
Volume 3: Customer load management systems 

[DE82-900208] p0071 882-12280 

Comparison of residential window distributions and 
effects of mass and insulation 

[DE81-027938] p0017 882-12283 

Assessment of the potential of coal-fueled heat 

engines in total and integrated energy systems 
[DE82-000169] p0018 882-12587 

Cost goals for a residential photovoltaic/thermal 
liguid collector system set in three northern 
locations 

[DE81-029700] p0073 882-12610 

Economic implications of passive-solar retrofit 
for single-family residences in Albuguergue, Hew 
Hexico: A case study 

[DE81-028402] p0074 882-12630 

Fuel savings in hot water heating plants by 

application of heat pumps operated with natural 
gas (natural gas heat pump) . Project: gas engine 
[ BHIT-FB-T-80-125] p0020 882-12641 

Ultimate in building energy analysis: DOE-2 and 

BLAST 

[DL81-028703] p0023 882-13263 

Appliance efficiency and the solar building 

[DE81-029073] p0075 882-13265 

Annual cycle energy system experimental 
performance and national applicability 
[DE81-028570] p0024 882-13523 

Data report for the northeast residential 

experiment station, June 1981 photovoltaic 

systems 

[DE82-000068] p0077 882-13533 

Coal-oil mixtures: An alternative fuel for the 

commercial markets and large residential markets 

[DE81-028335] p0114 882-14379 

Biomass energy utilization in the Pacific 

northwest: Impacts associated with residential 

use of solid fuels 

[DE81-029137] p01 15 882-14383 

Besidential site design and energy conservation. 

Part 1: General report 

[DE81-904010] p0027 882-14398 

Design of an energy conservation building 

[ 8AS4-TH-83175] p0027 882-14632 
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BESlOOiL S3BESS 


SOBJECT IBOBZ 


Solac Photovoltaic Hesidential Project. Project 
Integration Beeting, Agenda and Ahetracts 
[DE81-028433 ] p0079 M82-14657 

Potential energy savings in the residential sector 
of the United States 

[D281-026873 ] p0028 H82-14662 

Technology change and energy consumption: A 

comparison of residential subdivisions 
[DE81-030075] p0031 882-15555 

Incremental cooling load determinaticn for passive 

direct gain heating systems 

£DE81-029882] p0081 882-15575 

BESIDOAh STBBSS 

Besidual stresses in darrieus vertical axis mind 
turbine blades 

[DE81-1026144] p0136 882-10434 

BBSIDOES 

Costs for alternative grain-residue-coUection 
systems 

[DE81-029072] pOIIO 882-12633 

BESISSAHCE BEAIIBG 

Baking of carbon anodes for the electrolysis of 
aluminum by electric resistance heating 
£BHFT-PB-T-8 1-168] p0030 882-15168 

BESISIOBS 

Two-dimensional effects in power take-off region 
£DE82-000091 ] p0141 882-13367 

BESOBA8X PBEQOEBCIES 

Calculation of natural nodes of vibration for 
rotor blades by the finite element method 
£DFVLB-FB-81-07] p0136 882-10452 

BESODBCE ALLOCAIIOH 

Haritime support for ocean-resources development 
£AD-A104730] pOIII 882-12735 

Natural gas plan needed to provide greater 

protection for high-priority and critical uses 
£PB81-228488] p0023 882-13255 

Bole of large scale energy systems models in BSD 
planning 

£DE81-026058] p0031 882-15543 

BESOOBCES BABAGEBEHI 

Bontana geothermal handbook: A guide to agencies, 

regulations, permits and financial aids for 
geothermal development 

EDE81-02431S] p0007 882-10562 

Energy analysis of human ecosystems in an 
Appalachian coal county 

£BB81-025177] p0013 882-11574 

Urban ecosystem and resource-conserving urbanism 
in Third World cities 

£DE81-029854 ] p0016 882-11995 

Development of peatlands in northern Binnesota 

£DB82-000873] p0112 882-13475 

BBSPIBAIlOH 

Low-Btu-gasifier emissions toxicology 

EDB81-031000] p0014 882-11651 

Carcinogenic effects of coal-conversion materials 
£DB81-028108] p0029 882-14803 

BEIOBT PBOCESSZBG 

Production of synthetic crude oil frcm coal using 
the TOSCOAL pyrolysis process 

p0090 A82-11849 

Application of HTGE process heat to oil shale 
retorting 

p0090 A82-11851 

Investigation of factors affecting the in-situ 
combustion retorting of cil shale 
£DB82-000482 ] p0106 882-12200 

Design and test of two-step solar oil shale retort 
£DE82-000964 ] p0077 882-13543 

BEXBOFITTIBG 

Problems and potential for BED retrofit of 
existing coal-fired plants 

£AIAA PAPEB 81-2586] p0130 482-14036 

Summary of passive-solar-retxof it workshops 

£DE81-028146] p0065 882-10547 

An evaluation of three-way control single and dual 
bed catalysts as applied to heavy-duty gasoline 
engines 

£PB81-224962 ] p0012 882-11477 

EPA evaluation of the FOEI-BAZ device under 

Section 51 1 of the Botor Vehicle Information and 
Cost Savings Act 

£PB81-229866] p0012 882-11479 

EPA evaluation of the Automotive Cylinder 

Deactivator System (ACDS) under Section 511 of 
the Botor Vehicle Information and Cost Saving Act 
£PB81-228256] p0013 882-11480 


Passive-solar-retrofit study for the United States 
Navy 

EDE81-028921] p0074 882-12629 

Economic implications of passive-solar retrofit 
for single-family residences in Albuguergue, New 
Bexico: A case study 

£DE81-028402] p0074 882-12630 

low-cost passive-solar retrofits for new and 
existing mobile homes 

£D£81-028356] p0081 882-15544 

BEVEBSE FIEID PIBCB 

The tilting mode in field-reversed configurations 

stability of toroidal plasma eguilibria 

p0121 A82-11131 

BEVEBSE OSBOSIS 

Treatment of biomass gasification wastewaters 
using reverse osmosis 

£DE82-000698] p0025 882-13566 

BBEOLOGI 

Study of gelled L8G 

£DE81-023259] p0095 882-10269 

Thermophysical properties of coal liguids 

£DE81-0279446] p0097 882-10938 

H-Coal product physical properties measurement 

EDE81-029095] pOIII 882-13245 

Improved polymers for enhanced oil recovery 
synthesis and rheology 

EDE81-030194] p0118 882-15509 

BEODE I SI AS D 

Planning a conprenensive program for exploration 
of the anthracite deposits of the Narragansett 
Basin of Bassachusetts and Bhode Island, phase 1 
and 2 

£DE81-028490] p0104 882-11519 

Exploration of coal and anthracitic carbonaceous 
shale resources, Narragansett Basin, 

Bassachusetts, and Bhode Island 

£DE81-030895] p0104 882-11523 

BIBBOBS 

A study of the purification process during the 
elaboration by electron bombardment of 
polysilicon ribbons designed for photovoltaic 
conversion 

p0057 A82-16054 

BIPPLES 

Wind ripple analysis 

£AIAA PAPEB 81-2580] p0129 A82-14033 

BIVEB BASIBS 

Geology of the nahcolite deposits and associated 
oil shales of the Green Biver Formation in the 
Piceance Creek Basin, Colorado 

p0105 882-11683 

BIVEBS 

Preliminary investigation on a primary energy 
saving heat supply system for the residential 
district "Baria Lindenbof" in Dorsten, West 

Germany using river water as a heat source 

and systems engineering 

£BBFI-FB-T-80-157] p0008 882-10572 

BOADWAI POBEBED VEBICIES 

Future of electricity for automobiles: Advanced 

electric vehicle concepts 

£DE81-028235] p0029 882-14987 

BOCS BECEABICS 

Sandia program in geothermal technology development 
EDE81-025394] p0119 882-15546 

BOCKETS 

Solar project description for Public Service 
Company of New Bexico (lot 7) single family 
residence. Bio Bancho, New Bexico 
£DE81-027853] p0063 882-10509 

BOCKS 

Development of man-made geothermal reservoirs 

extracting heat from hot dry rock 
£LA-Ua-81-852] p0097 882-10480 

Bot dry rock geothermal prospects, 1981 

£DE81-025305] p0119 882-15559 

BOILEBS 

Design study of a continuously variable roller 
cone traction CVT for electric vehicles 
£8ASA-CB-159841 ] p0159 882-12445 

BOTABZ WING AIBCBAFI 

The stability of a tethered gyromill 

£AIAA PAPEB 81-2569] p0129 A82-14026 

BOTATIBG BODIES 

Composite flywheel balance experience 

£DE81-769341] p0157 882-10549 
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SAIELLITB SOLAB BHBBGX COHfBBSlOH 


Botatlng regenerative heat exchanger for energy 
recovery in chemical plants 

[BflFI-FB-I-81-099] p0030 H82-15367 

B0IAIIH6 GEBBBA30BS 

Applications of power beaming from space-based 
nuclear power stations 

p0145 A82-11746 

Fabrication, testing, and modeling plans for a 
125-A8 counter-rotating-turbine wave energy 
converter 

[DB81-023946] p0137 H82-10559 

BOXOB ABBOOXBABICS 

The effect of shielding on the aerodynamic 
performance of Savonius wind turbines 

p0125 A82-11826 

Bcthodology for the evaluation of aerodynamic 
performance and rotor optimization under 
constant BPHoperation 

[AIAA PAPEE 81-2560] p0128 A82-14019 

Botor speed control by automatic yawing of 
two-bladed wind turbines with passive cyclic 
pitch variation 

£A1AA PAPEB 81-2570] p0129 A82- 14027 

Op- and down-wind rotor half interference model 

for VA8I Vertical Axis Bind lurbines 

£AIAA PAPEE 81-2579] p0129 A82-14031 

Aerodynamic loads and rotor performance for the 
Barrieus wind turbines 

£AIAA PAPEB 81-2582] p0130 A82- 14034 

An analytic model of high solidity vertical axis 
windmills 

p0131 A82-14360 

First results from the OBass wind tunnel test 

program for windpowered generator optimization 

p0134 A82-17643 

yawing of wind turbines with blade cyclic pitch 
variation 


£DE81-030091 ] p0138 H82-11045 

German-Argentine experiment: Vertical-rotor wind 

engine 

p0141 H82-12648 

BOXOB BLADES 

Application of orthotropic plate theory to 
windmill blade design 

p0121 A82-10978 

BOXOB BLADES (XOBBOBACHZBBBy) 

Bethodology for the evaluation of aerodynamic 
performance and rotor optimization under 
constant BPBoperation 

£AIAA PAPEE 81-2560] p0128 A82-14019 

Lightning protection for composite rotor blades 
— - of windpowered turbines 

p0133 A82-17631 

Aluminum blade development for the Bod-OA 
200-kilowatt wind turbine 

£HASA-TB-82594] p0143 N82-14633 

BOXOB SPEED 


Performance testing of a Savonius windmill rotor 
in shear flows 


p0125 A82-11827 

Botor speed control by automatic yawing of 
two-bladed wind turbines with passive cyclic 
pitch variation 

£AIAA PAPEE 81-2570] p0129 A82-14027 

Controlled velocity testing of small wind energy 
conversion systems - An evaluation of a tecbnigue 

p0134 A82- 17642 


BOXOBS 


Performance of a small low speed Oarrieus type rotor 

p0136 A82-18328 

BOH XIBE (COBPOIBBS) 

Theoretical basis of the DOE-2 building energy use 
analysis program 

£DE81-028896 ] p0030 N82- 15242 

BOBAL ABBAS 


Bind energy and the nation's rural electric systems 

p0091 A82- 17645 

Project demonstration of wind-turbine electricity: 
Interconnecting a northern Bichigan fruit farm 
with a major utility 

£DE81-O309S0] p0138 882-11380 

BOIBBBIOH 

Transportation fuels from synthetic gas 

£DB81-029614] p0102 882-11258 

BOTILE 

The use of semiconducting oxide ceramics in solar 
energy conversion 

p0059 A82- 17099 


SAFETI 

Space nuclear safety and fuels program 

pOIII 882-12921 

SAFETI DEVICES 

Operations of small wind turbines on a 
distribution system 

p0133 A82-17633 

SAFETI FACTOBS 

Aspects concerning the safety of hydrogen 

p0085 A82-17132 

Experiences with a Grumman windstream 25 

horizontal axis wind turbine 

p0134 A82- 17638 

SAFETI HAHAGBBEHT 

Safety and technical optimization of belt transfer 
points with special consideration for the 

suppression of noxious and explosive dusts 

in coal plants 

£BBFI-FB-HA-80-048 ] p0096 882-10279 

Fire-protection research for energy technology: 

Fy 80 year end report 

£DE82-000970] p0161 882-14649 

SALTS 

Thermal storage in salt-hydrates 

p0153 A82-10018 

SABPLIH6 

Technigues for geothermal liguid sampling and 
analysis 

£DE81-030151] p0098 882-11149 

Sampling design for the 1980 commercial and 
mnltifamily residential building survey 
£DE81-028783] pOOII 882-11320 

SATELLITE HBTBOBKS 

Solar power satellite system energy balance 

p0050 A82-12509 

Effects of the Satellite Power System on low Earth 
orbit and geosynchronous satellites 
f PB81-232019] p0150 882-13157 

SATELLITE POBEB XBABSHISSIOB (TO EABTB) 

solar power satellite microwave power transmission 
and reception system 

p0145 A82-11743 

Antenna optimization and cost consideration for 
the Solar Power Satellite microwave system 

p0145 A82-11744 

Applications of power beaming from space-based 
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The optimization of solar conversion devices 
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Some characteristics of silicon photocells 
fabricated by planar technology 
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Present state of research on selective coatings 
for solar-energy converters 
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Numerical simulation of solar cell open circuit 
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intercell Ohmic contact 
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Carrier-collection efficiencies in aaorphoas 

bydrogenated silicon Schottky-barrier solar cells 

p00<t2 A82-11185 

Infrared gaencbing of pbotocapacitance in 
Cu/r/S/CdS solar cells 

p00«2 a82-ni87 

Vertical solar cell and internal electric field 

p0042 682-11189 

Ibe contonred-oxide monolitbic series-array solar 
battery 

p0042 682-11190 

Flatoniuo tbernocbemical solar cell 

p0043 682-11215 

Investigations of tbe OCVO transients in solar cells 
Open Circuit Voltage Decay 

p0043 682-11334 

Stability of n-i-p amorfbous silicon solar cells 

p0043 682-11343 

Efficient Si solar cells by low-teaperature 
solid-pbase epitaxy 

p0043 682-11344 

Cascade pbotogenerators based on silicon and 
gernanian matrix pbotcccnverters 

p0044 682-11422 

Combined solar-energy converters with selective 
coatings 

p0044 682-11424 

Solar panel current degradation factors 

p0045 682-11759 

Higb- and low- resistivity silicon solar cells 

p0046 682-11762 

Solar cell development for tbe Power Extension 
Package 

p0046 682-11763 

Ibin cells - Ibeir present status and future areas 
of development 

p0046 682-11764 

Gallium arsenide solar cells-status and prospects 
for use in space 

p0046 682-11765 

Ga6s solar cells for space application 

p0046 682-11766 

Hign efficiency tbin-film Ga6s solar cells 

p0046 682-11767 

The Texas Instruments Solar Energy System 
development 

p0047 682-11773 

Advances in pbotovoltaics BSD - An overview 

p0047 682-11793 

Tbe development of bigb efficiency cascade solar 
cells - An overview 

p0047 682-11794 

Besearcb activities of solar cells in BOC 

p0047 682-11795 

Hulti junction bigb voltage concentrator solar cells 

p0047 682-11796 

Advanced Satellite Power System /SPS/ concept 

p0049 682-11839 

• Tbin foil cells - 6 challenge for space array 
designers' 

p0049 682-11842 

Hetbods and problems of industrial-scale electric 
power generation from solar energy 

p0050 682-12506 

6 numerical model of a graded band gap 
CdS/x/Te/1-x/ solar cell 

p0050 682-12817 

Preparation and properties cf graded band gap 
CdS/x/Te/1-x/ thin film solar cells 

p0051 682-12818 

Series resistance effects in 20 sg cm indium tin 
oxide-polycrystalline silicon solar cells 

p0051 682-12819 

Effect of annealing CdS on a sintered CdS/Cu2S 
solar cell 
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ZnO - p-InP heteroyunction solar cells 

p0051 682-12821 

Photoelectrochemical behaviour of Cd£/Bal. 3.3(183 
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Otilization in solar energy conversion 

p0051 682-12822 

6 practical method of analysis of the 

current-voltage characteristics of solar cells 

p0051 682-12823 


V205-S1 photovoltaic cells 


p0051 682-12824 


Temperature dependence of the short-circuit 
current in HIS solar cells 

p0052 682-12825 

Oxide optimization at the p-Si/agueous electrolyte 
interface 

p0052 682-13199 

Tbin-film gallium arsenide homojunction solar cells 

p0052 682-13200 

Investigation of the possibility of using 

inexpensive concentrating systems in tbe modules 
of a photoelectric station 

p0052 682-13713 

Production and certain properties of photoelectric 
cells based on silicon epitaxial structures 

p0053 682-13716 

6 new low temperature III-V multilayer growth 
technigue - Vacuum metalorganic chemical vapor 
deposition of Gabs thin films 

p0053 682-13803 

Dependence of minority carrier diffusion length on 
illumination level and temperature in single 
crystal and polycrystalline Si solar cells 

p0053 682-13804 

Investigation of the performance of an 
HOS2/I-/I2/C electrochemical solar cell 

p0053 682-13805 

Low freguency capacitance characterizations on 
indium/x- phase of metal free phtnalocyanine 
solar cells 

p0053 682-13806 

Gallium-arsenic-antimony hetero junction photocells 

p0055 682-14667 

Silicon and gallium arsenide photovoltaic cells - 
Hodels for the functioning, experimentation, and 

application to concentrating collectors 

French thesis 
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Sputtered thin film electrodes for 
photoelectrochemical cells 

p0055 682-15111 

Current-voltage characteristics of 

semiconductor-electrolyte junction solar cells 

p0055 682-15112 

An analytical model for high -low-emitter /BLE/ 
solar cells in concentrated sunlight 

pOOSS 682-15441 

6 pinhole model for metal-insulator-semiconductor 
solar cells 

p0056 682-15442 

Effect of junction depth on the performance of a 
diffused n/+/p silicon solar cell 

p0056 682-15444 

Theory of back surface field silicon solar cells 

p0056 682-15447 

6 new structure for a 

semiconductor-insula tor-semiconductor solar cell 

p0057 682-15911 

Grain size dependence of the photovoltaic 
properties of solar grade polysilicon 

p0057 682-16051 

High efficiency inversion layer solar cells on 
polycrystalline silicon by the application of 
silicon nitride 

p0058 682-16127 

6 method for experimental assessment of the 
shitting approximation, with application to 

polysilicon solar cells effect of constant 

series resistance 

p0058 682-16131 

K/uz-band flat-profile Si-IHPATT diodes with 
10-percent efficiency 

p0058 682-16132 

Influence of the junction area to edge area ratio 
on the open-circuit voltage of silicon solar cells 

p0058 682-16133 

Effects of heat treatment on epitaxial silicon 
solar cells on metallurgical silicon substrates 

p0058 682-16469 

n-/indium tin oiide//p-InP solar cells 

p0058 682-16471 

Effects of double-exponential current-voltage 

characteristics on the performance of solar cells 
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Effects of processing parameters on thick film 
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Low cost silicon-on-ceramic photovoltaic solar cells 
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A comparison of p-i-n and Schottky barrier 

hydrogenated amorphoos silicon, a-Si:d, solar 
cells 

p0060 A82-17649 

Field nonuniformity due to photogenerated carriers 
in a p-i-n solar cell 

pOOeO A82-17650 

Effects of low temperature periodic annealing on 
the deep-level defects in 200 keV proton 
irradiated AlGaAs-GaAs solar cells 

pOOei A82-18287 

Bodel based studies of seme optical and electronic 
properties of narrow and wide gap materials 

p0062 A82-18471 

Ihin-film polycrystalline cadmium telluride solar 
cells and large-area pclycrystalline silicon 
solar cells 

p0062 N82-10490 

Thin film photovoltaic devices 

p0063 H82-10491 

Silicon solar cell process development, 
fabrication and analysis 

[HASA-CB-1 63787] p0063 S82-10500 

Optimization of treinsparent electrode for solar 
cells 

£DE81-023359 ] p0063 M82-10507 

Investigation of photovoltaic mechanisms in 
polycrystalline thin-film solar cells 
[DE81-027272 ] p0065 N82-10539 

Controlled cadmium telluride thin films for 
solar-cell applications 

[DE81-023275] p0066 H82-10569 

Automated Fresnel lens tester system 

[DE81-029483 ] p0066 N82-10863 

The effects of impurities on the performance of 
silicon solar cells 

[NASA-CfiTnedShS] p0067 H82-11548 

Solar cell development for the power extension 
package 

IHASA-TB-82685] p0068 N82-11551 

Amorphous boron-silicon-hydrogen allays for 
thin-film hetetoiunction solar cells 
[DE81-027234 ] p0068 H82-11557 

Amorphous boron-silicon-hydrogen alloys for 
thin-film heterc juncticn solar cells 
[DE81-027254 ] p0068 B82-11558 

Impurity effects in a-Si:B solar cells 

[DBS1-025069] p0069 S82-11575 

Zn3P2 as an improved semiconductor for 
photovoltaic solar cells 

£DE81-025587] p0069 H82-11577 

National photovoltaic program in amorphous materials 

£DE81-025906 ] p0070 N82-11609 

Intermediate photovoltaic system application 
experiment operational performance: Executive 

summary. Volume 1: For Newman Power station, 

El Paso, Texas 

£DE81-031934] p0072 N82-12602 

Photovoltaic mechanisms in pclycrystalline thin 
film silicon solar cells 

£D£81-030370] p0072 N82-12608 

Distributed photovoltaic systems: Utility 

interface issues and their present status 
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High resolution, low cost solar cell contact 
development 

£NASA-CE-1 65032] p0076 N82-13501 

Silicon solar cell optimization 
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Development of an all-metal thick film cost 

effective metallization system for solar cells 
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Satellite power system: Ccncept development and 

evaluation program. Volume 4: Energy 

conversion and power management 

[NASA-IH-58237-V0L-4 ] p0078 N82- 14634 

Study of multi-megawatt technology needs for 
photovoltaic space power systems. Volume 1: 
Executive summary 
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EEPEAT facility. Beport for Bay, June, July 
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Photoelectrochemical solar cells: Stabilization 

of small-band-gap semiconductor in agueous 
solution by surface-attached organic conducting 
polymer 
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a thermally massive building 

£DE81-029883] p0082 H82-15578 

SOLAB COLLBCTOBS 

Solar mirror materials - Their properties and uses 
in solar concentrating collectors 
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The effect of soiling on solar mirrors and 

technigues used to maintain high reflectivity 
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The emissivity of metals freguency and 

temperature dependence calculations for solar 
collector design 

p0038 A82-10014 

Corrosion science and its application to solar 
thermal energy material problems 

p0038 A82-10017 

Besearch and device problems in photovoltaics 

p0039 A82-10023 

Investigation of abrasive action of atmospheric 
particles on the reflectance of mirrors 

p0Q40 A82-10388 

Experimental investigation of parabolic-cylinder 
solar concentration with tabular heat receiver 

p0040 A82-10389 

Spectrally selective copper sulphide coatings 

p0040 A82- 10468 

Production of alloys of bismuth telluride for 
solar thermoelectric generators 

p0041 A82-10471 

Boiling flow instability of a fixed mirror 
distributed focus solar receiver 

p0041 A82-10810 

Optical degradation of antireflective silica film 
on solar collector windows 

p0041 A82- 10836 

AAI Corporation receiver design experience in 
concentrating solar collectors 

£iSBE PAPBB 81-SOL-1] p0041 A82-10969 

Development of a solar thermal central heat 
receiver using molten salt 

£ASBE PAPEB 81-SOL-2] p0041 A82-10970 

Testing of the D.S. Solar Pilot Plant receiver 

£ASBE PAPEB 81-SOL-3] p0041 A82-10971 

The development and design of steam/water solar 
receivers for commercial application 
fASBE PAPEB 81-SOL-4] p0042 A82-10972 

Conceptual design of an advanced water/steam 

receiver for a solar thermal central power system 
£ASBE PAPEB 81-SOL-5] p0042 A82-10973 

Simple tracking strategies for solar concentrations 

p0042 A82-11207 

Design and testing of a uniformly illuminating 
nontracking concentrator 

p0042 A82-11209 

Focal plane flux distributions produced by solar 
concentrating reflectors 

p0043 A82-11211 

The effect of inclination on the heat loss from 
flat-plate solar collectors 

p0043 A82-11212 

Efficiency of Fresnel lenses 

p0043 A82-11387 

Geometrical optical performance studies of a 
composite parabolic trough with a fin receiver 

p0043 A82-11390 

Effect of inhomogeneous flow distribution in a 
system of heat-generating solar collectors 

p0044 A82-11423 

Efficiency of selective surfaces for solar thermal 
collectors 

p0044 A82-11425 

A spacecraft thermophotovoltalc power source with 
thermal storage 

p0044 A82-11711 

Honimaging concentrators for photovoltaic arrays 
in space 

p0046 A82-11761 

Ground-aounted thermal storage for the parabolic 
dish solar collector/Stirling engine system 

p0047 A82-11781 

Secondary concentrators for parabolic dish solar 
thermal power systems 

p0048 A82-11798 

The effect of concentrator field layout on the 
EE-1 small community solar power system 
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Developnent of a solar receiver for as organic 
Bankine cycle engine 

p0048 182-11800 

Control systea developnent for a 1 El/e/ solar 
theraal pover plant 

P9048 182-11801 

Oynaaic performance analysis for the solar hybrid 
repovering of the El Paso Electric Company 
Hevnan Onrt Ho. 1 

p0048 182-11802 

1 thermoelectric refrigerator povered by 
photovoltaic solar collectors 

p0049 182-11858 

The effect of variable fluid properties on scale 

modeling of solar central receivers 

p0049 182-12269 

Theoretical analysis of the performance of a 
gravity-controlled sclar concentrator 

' . pOOSO 182-12812 

High-temperature solar central receivers 

. p0052 182-12949 

Chromatic aberration effect on solar energy 
systems using Fresnel lenses 

pOOS2 182-13284 

Luminescent solar concentrators. II - Experimental 
and theoretical analysis of their possible 
efficiencies 

p0052 182-13285 

Investigation of the possibility of using 

inexpensive concentrating systems in the modules 
of a photoelectric station 

p0052 182-13713 

Inalysis of the optical characteristics of solar 
collectors 

p0052 182-13715 

Eathematical simulation model for the operation of 
the optical system of a sclar power station 

p0053 182-13718 

Buffer thermal energy storage for a solar Brayton 
engine 

[1111 PIPES 81-2531] p0053 182-14002 

Development, solar test, and evaluation of a 

high-temperature air receiver for point-focusing 
parabolic dish applications 

[1111 PIPES 81-2532] p00S3 182-14003 

Solar concentrator panel and gore testing in the 
JPL 25-foot space simulator 

[1111 PiPEB 81-2534] p0054 182-14005 

Ose of ceramics in point-focus solar receivers 

[1111 PIPEB 81-2552] p0054 182-14015 

1 simplified method for direct calculation of the 
annual load fraction of solar systems for space 
heating 

p0054 182-14405 

Thermal analysis of three zone solar pond 

p0054 182-14406 

Optimization of flow passage geometry for 
air-heating, plate-type solar collectors 

p0055 182-14846 

Silicon and gallium arsenide photovoltaic cells - 
Bodels for the functioning, experimentation, and 

application to concentrating collectors 

French thesis 

p0055 182-15006 

Colloidally deposited high-temperature solar 
selective surfaces 

p0055 182-15439 

Calculation of the top loss coefficient by the 
network method and applications to solar 
collectors 

p0056 182-15653 

1 solar heating system with annual storage 

p00S6 182-15666 

Towards a high-temperature solar electric converter 

p0056 182-15903 

Sputter etched metal solar selective absorbing 
surfaces for high temperature thermal collectors 

p0057 182-16057 

Batural convection in air layers at various aspect 
ratios and angles of inclination 

p0058 182-16249 

1 seasonally adjusted concentrator with 
modifications of absorber shape 

p0059 182-16598 

Theoretical analysis of the Fresnel lens as a 

function of design parameters for solar 

concentrators 

p0059 182-16599 


Optimization of heat losses in normal and reverse 
flat-plate collector configurations - Analysis 
and performance 

p0059 182-16744 

The design of a sodium-cooled 2.7 El receiver for 
a solar power plant 

p0059 182-17126 

Solar-thermal experimental projects on the Spanish 
Flataforma Solar 

p0059 182-17128 

Iplanatic double reflection system for 
thermophotovoltaic applications - Design 

p0060 182-17293 

Finite Lambertian source analysis of concentrators 
- Application to solar reflectors 

p0060 182-17294 

Startup experience with a concentrating 
photovoltaic power systea 

[1111 PIPEB 82-0068] p0061 182-17765 

High performance solar Stirling system 

[1111 PIPES 81-2554] p0061 182-18222 

Configuration selection study for isolated loads 

using parabolic dish modules 

[1111 PIPEB 81-2549] p0061 182-18223 

Thermal deformation of concentrators in an 
antisymmetric temperature field 

p0062 182-18698 

1 simplified model of the thermohydranlic 

behaviour of a linear collector network for the 
conversion of the solar energy 

p0062 182-18816 

In' analytical comparison of the efficiency of 
solar thermal collector arrays with and without 
external manifolds 

[ HiSA-CB-161852] p0063 H82-10501 

Performance evaluation of the solar kinetics T-700 
line concentrating solar collector 
[HlSl-CB-161856] p0063 H82-10502 

Evaluation of 111- Day-Efficiency for selected flat 
plate >ind evacuated tube collectors 
[NlSl-CB-161866] p0063 H82-10504 

Solar project description for Public service 
Company of Hew Eexlco (lot 7) single family 
residence. Bio Bancho, Hew Eexico 
[DE81-027853] p0063 H82-10509 

Freguency response analysis of fluid control 
systems for parabolic-trough solar collectors 
[DB81-029293] p0064 H82-10S13 

Integrated function nonimaging concentrating 
collector tubes for solar thermal energy 
[DE81-029677] p0064 H82-10521 

Solar energy system design: i simple method for 

sizing the collector field and thermal storage 
[DE81-028852] p0065 H82-10541 

Conceptual design of a glass-reinforced concrete 
solar collector 

[DE81-029280] p0065 B82-10542 

Application of solar thermal energy to buildings 
and industry 

[ SEBI/TP-64 1-1222] p0066 H82-10563 

The young solar collector: In evaluation of its 

multiple farm uses 

[PB81-214132] p0066 H82-10577 

Automated Fresnel lens tester system 

[DB81-029483] p0066 H82-10863 

Fracture mecbanxcs of cellular glass 

[ HlSl-CB-164959] p0066 B82-11209 

Irrigation market for solar thermal parabolic dish 
systems 

[HlSl-CB-164955] p0066 H82-11549 

Secondary and compound concentrators for parabolic 
dish solar thermal power systems 

[HlSl-CB-164960] p0068 B82-11550 

Solar energy system performance evaluation: 

Forest City Dillon, Hashington, D.C., January 
1980 - December 1980 

[DE81-028174] p0068 H82-11560 

Solar energy systea performance evaluation: 

Bonceclto Pines, Santa Bosa, California, 

Hoveaber 1979 - April 1980 

[DB81-028175] p0068 H82-11561 

Design, cost and performance comparisons of 

several solar theraal systems for process heat. 
Volume 1: Executive summary 

[DE81-029881] p0069 H82-11576 

Low-cost solar flat-plate-collector development 
[DE81-025081] p0070 H82-11584 

Controls for solar heating and cooling 

[DE81-025209] p0070 H82-11593 
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Test resolts and analysis o£ a convective loop 
solar air collector 

[D881-028151] p0070 H82-11599 

Perforaance testing of the lOlTEC TI-410 
concentrating solar collector 

[DS81-029994 ] p0071 B82-11617 

The fiogers focasing heliostat experiaental prograo 

at Bensselaer polytechnic Institute 
[PB81-226813] p0071 B82-1162S 

Guidebook for solar process-heat applications 

[DB81-027977 ] p0072 M82-12598 

Cost goals for a residential photovoltaic/theraal 
Irguid collector systea set in three northern 
locations 

[DS81-029700] p0073 N82-12610 

Bear-term improvements in parabolic troughs: An 

economic and performance assessment 
[DB82-00115B] p0073 B82-12615 

Improvement of thermal efficiency of flat plate 
solar collectors 

[B«PT-FB-T-80-19<t] p0075 B82-12642 

Environmental data for sites in the Hational Solar 
Data Betvork 

[DE82-000071 ] p0075 B82-12707 

Dish Stirling solar receiver combustor test program 
IHASA-CB-165017] p0076 H82-1349S 

Inexpensive thermographic technigues for 
determining reliable sclar-collectoi-array 
performance 

[DB82-001151 ] p0076 H82-13528 

Solar-central- receiver fuels and chemicals 

[DB82-000941] p0077 B82-13530 

SOLTECU 80 

IDB81-901931 ] p0079 S82- 14643 

Solar Photovoltaic Eesidential Project. Project 
Integration Heeting, Agenda and Abstracts 
[DE81-028433] p0079 B82-14657 

Dimensions, volume 65, number 3 

[PB81-235053] p0161 B82-15436 

High efficient collector for small sclar-povered 
facilities 

[Bbft-PB-T- 81-156] p0080 H82-15538 

low-cost mirror concentrator based on inflated, 
double-walled, metallized, tubular films 

[DE81-027813] p0081 B82-1S551 

Annual DOE Active Solar Beating and Cooling 
Contractors Beviev meeting 

[DE81-028052] p0081 B82-15S72 
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Automated Fresnel lens tester systea 

[DE81-029483] p0066 B82-10863 
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The application of reversible chemical reactions 
to solar thermal energy systems 

p0038 A82-10020 

Alternative power sources for residential 
air-conditioning systems 

p0039 A82- 10331 

A thermoelectric refrigerator powered by 
photovoltaic solar collectors 

p0049 A82-11858 

Hethod for calculating the unsteady temperature 
conditions of the generator in a solar 
refrigeration systea 

p0056 A82- 15642 

Solar project description for Colorado Sunworks: 
Single family 

[DB81-028054] p0064 B82-10510 

Controls for solar heating and cooling 

tDE81-025209] p0070 H82-11593 

Solar Heating And Cooling Of Buildings (SHACOB) : 
Beguireaents definition and impact analysis- 2. 
Volume 1: Energy-conserving design for 

residential structures 

[DE82-900206] p0017 H82-12278 

Solar Beating And Cooling Of Buildings (SHACOB) : 
Beguireaents definition and impact an^ysis-2. 
Volume 3: Customer load management systems 

IDE82-900208] p0071 H82-12280 

Optimization of solar heating and cooling systems 
[BP-1903997] p0072 H82-12599 

Performance predictions of passive solar 
commercial buildings 

[DE81-027979] p0079 H82-15247 

low-cost passive-solar retrofits for new and 
existing mobile hemes 

[OB81-028356] p0081 HS2-15544 


Annugl DOE Active Solar Beating and Cooling 
Contractors Beviev meeting 

[DE81-028052] p0081 B82-15572 

Verification of BLAST by comparison with 

measurements of a solar-dominated test cell and 
a thermally massive building 

[DE8 1-029883] p0082 H82-15578 

Supplement to energy for rural development: 

Benewable resources and alternative technologies 
for developing countries 

[PB81-231011] p0032 B82-15592 
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The evaluation of four solar-array-powered 

multi-kH power conditioners for Space Shuttle * 
Orbiter application 

p0046 A82-11772 
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Feasibility of solar assisted ethanol production 
[AIAA PAPEB 81-2533] p0054 A82-14004 

Solar thermal cost goals - Implementing a 

methodology for assessing break-even value and 
market potential 

[AIAA PAPEB 81-2550] - p0054 A82-14013 

A method for preliminary evaluation and sizing of 
solar thermal cogeneration system applications 
[AIAA PAPEB 81-2551] p0054 A82-14014 

The significance of hydrogen as future secondary 
energy carrier 

p0146 A82-17127 

Theoretical and numerical resolution of a 
mathematical model of the release of solar 
energy from storage 

p0061 A82- 18232 

Solar energy modulator 

[BASA-CASE-BPO-15388-1 ] p0063 B82-10496 

Energy end-use reguirements in manufacturing, 
volume 1 

[DB81-028975] p0064 S82-10512 

Cooperative program of applied energy research 
technology development 

[DE81-028916] p0007 B82-10S17 

Standards application and development plan for 

solar tnermal technologies 

[DE81-030310] p0065 H82-10534 

Solar photovoltaic system engineering perspectives 
[DE81-023179] p0066 H82-10570 

The young solar collector: An evaluation of its 

multiple farm uses 

[PB81-214132] p0066 H82-10577 

Solar data base management system 

[DE81-023122] p0066 H82-10952 

Solar coal-gasification reactor for 
hydrocarbon-free synthesis gas 

[DE81-026600] p0067 B82-11247 

Parametric sensitivity study for solar-assisted 
beat-pump systems 

[DE81-030309] p0067 B82-11407 

Irrigation market for solar thermal parabolic dish 
systems 

[HASA-CB-1 64955] p0068 S82-11549 

Use of solar thermal energy to generate electricity 
[DE81-028797] p0070 H82-11606 

An assessment of selected solar energy industry 
activities 

[PB81-222424] p0071 H82-11623 

Comparison of residential window distributions and 
effects of mass and insulation 

[DE81-027938] p0017 H82-12283 

Status of so^ar energy research and development in 
Australia '> 
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program, FI 1981 
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recommendations for commercialization 
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Flexibilities in passive design: Examining some 
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systems and heat-pump systems 

[OE81-028569] p0074 N82-12625 

Solar explosion 
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Passive-solar-retrofit study for the United States 
Bavy 

[DE81-028921] p0074 H82-12629 
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Department of Energy Solar Central fieceiver 
Semiannual Heeting 

£SAHD-8O-8049] pOOVfl N82-12632 

Energy teclmclogies and the enyironment. 
Environmental information handbook 
[DE81-029809] p0020 H82-12660 

' Inexpensive thermographic technigues for 

determining reliable solar-collector-array 
performance 

tDE82-001151 ] p0076 B82-13528 

Solar-central-receiver fuels and chemicals 

[DE82-000941 ] p0077 H82-13S30 

Intermediate photovoltaic system application 
' experiment operational performance report. 

Volume 2 for Beverly High School, Beverly, Bass. 
{DE82-000811 ] p0077 H82- 13532 

Passive/hybrid solar components: An approach to 

standard thermal test methods 

[PB81-227886 ] p0077 H82-13549 

Fuels and chemicals made from solar energy 

£DE81-025018] p0077 H82-14384 

Study of multi-megawatt technology needs for 
photovoltaic space power systems. Volume 1: 
Executive summary 

£ HASA-Cfi- 165323- VOL- 1 ] p0078 H82-14636 

Study of multi -megawatt technology needs for 
photovoltaic space power systems, volume 2 
£HASA-CR-165323-V01-2] p0078 H82-14637 

Seminars for private college administrators on - 
solar applications fcr college buildings 
£DE81-027981 ] pOQ79 H82-14661 

Performance predictions of passive solar 
commercial buildings 

£DE81-027979] p0079 B82-15247 

High efficient collector for small sclar-powered 
facilities 

£BHPT-PB-T-81-156] p0080 B82- 15538 

Comparison of concepts for solar-heated or 

solar- driven absorption and compression cooling 
machines for air conditioning and food 
preservation purposes, phase 1 

£BHPT-PB-T-ai-165] pOOSO H82-1S541 

Low-cost passive-solar retrofits for new and 
existing mobile homes 

£0£81-0283S6] p0081 H82-1S544 

Industrial process heat applications for solar 
thermal technologies 

£DE81-025934] p0081 H82-15545 

Solar energy training program for code enforcement 
personnel 

£DE81-030053] p0081 H82-15563 

Comparative thermal performance of direct gain, 
Irombe, and sunspace walls 

£OE81-030546 ] p0081 B82-15571 

SEBI Solar-Energy-Storage Program 

£0881-0294 76] pOQ82 H82-15576 

Development of a modular heat exchanger with 

integrated latent heat energy store for 

solar heating applications 

£BHPT-PB-T-81-0S0] p0160 H82- 15584 

Assessment of the long-range transport of 

residential woodstove fine-particulate emissions 
for two future United States energy scenarios 
£DE81-030096] p0033 882-15613 

SOLAB BHEBGZ ABSOBBEBS 

Introduction to solar materials science 

p0037 A82-10008 

Introduction to the role cf crystal defects in 
solar materials 

p0037 A82-10009 

The optical properties-micxostructore relationship 
in particulate media - Optical tailoring of 
solar absorbers 

p0037 A82-10011 

Fundamental limits to the spectral selectivity of 

composite materials for absorbing solar 

radiation 

p0038 A82-10015 

composite film selective-absorbers for solar 

radiation collection 

p0038 A82-10016 

Corrosion science and its application to solar 
thermal energy material problems 

p0038 A82-10017 

Thermal storage in salt-hydrates 

p0153 A82-10018 

Thermodynamic basis for selecting heat storage 
materials 

p0153 A82- 10019 


Optical properties of selectively absorbing 
chromium films deposrted at oblxque angle of 
incidence 

p0040 A82- 10467 

Effect of metal base layer on the absorptance and 
emittance of sputtered graded metal-carbon 
selective absorbing surfaces 

p0040 A82-10469 

Solution grown PbS/CdS multilayer stacks as 
selective absorbers 

p0041 A82-10472 

Calculation of the top loss coefficient by the 
network method and applications to solar 
collectors 

p0056 A82-15653 

Solar selective properties and high temperature 
stability of CVD ZrB2 

p0057 A82-16055 

Sputter etched metal solar selective absorbing 
surfaces for high temperature thermal collectors 

p0057 A82-16057 

An integrating sphere based on absolute method for 
measnring solar absorptance 

p0058 A82-16247 

A seasonally adjusted concentrator with 
modifications of absorber shape 

p0059 A82-16598 

Hickel sulphide-lead sulphide and nickel 

sulphide-cadmium sulphide selective coatings for 
solar thermal conversion 

p0059 A82-16745 

Hetallurgical analysis and high temperature 

degradation of the black chrome solar selective 
absorber 

pOOeO A82-17252 

Sputter-deposited A1203/HO/A1203 selective 
absorber coatings 

p0060 A82- 17253 

Characterization of selective solar absorber 
microstructures - Electron microscope studies 

p0060 A82-17254 

Oxidation of electrodeposited black chrome 
selective solar absorber films 

p0060 A82-17255 

Aging and corrosion problems with flat solar 
energy absorbers. Study based upon literature 
and experiment exchanges 

£SS-BAPP-1979/4] p0077 882-13548 

Low-cost mirror concentrator based on inflated, 
double-walled, metallized, tubular films 

£DE81-027813] p0081 882-15551 

Transwall: A nodular visually transmitting 

thermal storage wall 

£DE81-029821] p0160 882-15579 

SOLAB BBEB6Z COBVEBSIOB 

Solar materials science - — Book 

p0037 A62- 10007 

Introduction to solar materials science 

p0037 A82-10008 

Introduction to the role of crystal defects in 
solar materials 

p0037 A82- 10009 

Surface and interface studies and the stability of 
solid solar energy materials 

p0037 A82-10010 

Haterials science issues encountered during the 

development of thermochemical concepts in 

screening of reactions for solar energy 
applications 

p0038 A82-10021 

The optimization of solar conversion devices 

p0039 A82-10025 

Fbotoacoustic figure of merit for photothermal 
energy conversion efficiency 

p0121 A82-10192 

Prospects for the development of solar energy in 
the DSSB Production of electric powe^ by 
thermodynamics methods 

p0039 A82-10385 

some characteristics of silicon photocells 
fabricated by planar technology 

p0039 A82-10386 

Present state of research on selective coatings 
for solar-energy converters 

p0039 A82-10387 

Begime characteristics of a solar thermoelectric 
generator and comparison of experimental and 
calculated data 

p0040 A82-10390 
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Berforaance analysis of d.c.-notor-pbotovoltaic 
conveiter systea. IX - Series and sbnnf excited 
motors 

pOOHa A82-11213 

An experrnental study of SC3 dissociation as a 
mechanism for converting and transporting solar 
energy 

p0043 A82- 11214 

Blutonium thernochenical sclar cell 

p0043 A82-11215 

Analysis of poser, mass, and size parameters of 
solar vapor-tnrbine tso-circuit systems with 
organic vorAing bodies 

p0044 A82- 11421 

Effect of inhomogeneous flow distribution in a 
systea of heat-generating solar collectors 

p0044 A82- 11423 

Efficiency of selective surfaces for solar thermal 
collectors 

p0044 182-11425 

Solar energy technology - A five-year update 

p0044 A82- 11541 

A solar simulator- pumped gas laser for the direct 
conversion of sclar energy 

p0044 A82-11710 

High efficiency thin-film GaAs solar cells 

p0046 A82-11767 

Small sodium sulfur battery for solar and Kind 
energy systems 

p0047 182-11778 

A central touer solar test facility /EH/CTSIE/ 

p0048 A82-11797 

Secondary concentrators for parabolic dish solar 
thermal power systems 

p0048 182-11798 

Development of a solar receiver for an organic 
BanAine cycle engine 

p0048 182-11800 

Thermionic application for future air force space 
power systems 

p0124 182-11822 

Otilization of wind/solar energy m generating 
electricity in Saudi Arabia 

p0049 182-11830 

Hethods and problems of industrial-scale electric 
power generation from sclar energy 

pOOSO 182-12506 

Photovoltaics, the solar electric solution 

p0050 182-12532 

Photoelectrochemical behaviour of CdS/Hal. 3. 3NH3 
/liquid sodium iodide asmoniate/ junctions - 
Utilization in solar energy conversion 

p0051 182-12822 

High-temperature solar central receivers 

p0052 182-12949 

Investigation of the possibility of using 

inexpensive concentrating systems in the modules 
of a photoelectric station 

p0052 182-13713 

Inalysis of the optical characteristics of solar 
collectors 

p0052 A82-13715 

Systea of tolerances for a solar-tower power station 

p0053 182-13717 

Hathematical simulation model for the operation of 
the optical system of a solar power station 

p0053 182-13718 

Dish concentrators for sclar thermal energy - 
Status and technology development 
[AlAA PIPES 81-2530] p0053 A82-14001 

OTEC ocean system development 

[AIAA PIPES 81-2590] p0130 182-14038 

Introduction of solar energy in Saudi Arabia - 1 
case study 

p0056 182-15660 

Solar chemistry of metal ccmplexes hydrogen 

production 

p0058 182-16124 

Influence of the junction area to edge area ratio 
on the open-circuit voltage of silicon solar cells 

p0058 182-16133 

Photoanode on the base of pheophytin-sensrtized 
reactions 

p0059 182-16742 

The use of semiconducting oxide ceramics in solar 
energy conversion 

p0059 182-17099 


Solar-thermal experimental projects on the Spanish 
Plataforma Solar 

p0059 182-17128 

Hydrogen from solar energy 

p0085 A82-17129 

Electric utility modeling extensions to evaluate 
solar plants 

p0061 182-18025 

Quarterly report of solar federal buildings 
program in the HISEC region 

[DE81-027968] p0062 B82-10276 

Thin-film polycrystalline cadmium telluride solar 
cells and large-area polycrystalline silicon 
solar cells 

p0062 N82-10490 

Technical and economic assessment of solar 
thermophotovoltaic conversion 

[DE81-803762] p0064 B82-10S15 

Technological activities for high performance 

receivers for solar thermal power plants 

tBHFT-FB-T-80-133] p0066 N82-10571 

User needs for solar decision-maAing tools: The 

homebuilding industry 

£DE81-027293] p0067 H82-11325 

DOB solar-assisted heat-pump program: Its 

evolution and its potential 

£DE81-026055] p0067 H82-11413 

Carlisle house: In all-solar electric residence 

£DOE/ET-20279/133] p0071 H82-11622 

Passive solar technical planning study 

£EPBI-EH-1591] p0072 H82-12578 

Intermediate photovoltaic system application 
experiment operational performance: Executive 

summary. Volume 1: For Bewman Power Station, 

B1 Paso, Texas 

£DE91-031934] p0072 B82-12602 

Basis for research proposals concerning 

(industrial) solar energy production processes 
derived from biological principles 

p0075 B82-12640 

Study of radiatively sustained cesium plasmas for 
solar energy conversion 

£81SA-CB-166265] p0075 B82-13039 

Bern and renewable energy in the united States of 
America 

£DE81-030887] p0024 B82-13539 

HatAet assessment of photovoltaic power systems 
for agricultural applications in Borocco 
£B1SA-CB-165477] p0077 B82-14627 

Advanced solar energy conversion solar pumped 

gas lasers 

£BASA-CB-165060] p0079 B82-15526 

Solar power systems smaller than 500 H for 

military use 

£ PHL-1980-06] p0080 882-15534 

Organic fluids for the practical use in energy 
conversion systems of solar power plants 
£BHFI-FB-T-81-154] p0080 B82-15537 

Annual DOE Active Solar Beating and Cooling 
Contractors Beview meeting - 

£DE81-028052] p0081 B82-15572 

Overview of active solar absorption/BanAine 
cooling program 

£DE81-028041] p0082 B82-15577 

SOUB FLUX 

Environmental data for sites in the Bational Solar 
Data BetworA 

£DE82-000071] p0075 B82-12707 

SOUB FlOX DEHSIXX 

Solar energy modulator 

£BAS1-CASE-BP0-15388-1] p0063 B82-10496 

Automated Fresnel lens tester system 

£DE81-029483] p0066 B82-10863 

SOUB FOBBICES 

Design and test of two-step solar oil shale retort 
£DE82-000964] p0077 882-13543 

SOUB GBBEBIXOBS 

Prospects for the development of solar energy in 
the DSSB Production of electric power by 
thermodynamics methods 

p0039 182-10385 

Begime characteristics of a solar thermoelectric 
generator and comparison of experimental and 
calculated data 

p0040 A82-10390 

Production of alloys of bismuth telluride for 
solar thermoelectric generators 

p0041 182-10471 
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Holten salt taermal eaexg; storage sabsystem for 
. Solar TBeroal Ceatral Beceiver plants 

p0047 A82-11780 

A central toner solar test facility /Bfl/CTSIB/ 

p0048 A82-11797 

Utilization of nind/sclar energy rn generating 
electricity in Saadi Arabia 

p0049 A82-11830 

The effect of non-Barkovian cload patterns on the 
design of a regnlator for a solar-powered boiler 

p0052 A82- 13083 

Haterial property data and their ase in design and 
analysis for an elevated tenperatare solar code 

p0055 A82-14847 

Bethod for calculating the unsteady, teaperature 
conditions of the generator in a solar 
refrigeration system 

p0056 A82- 15642 

The design of a sodium-coded 2.7 BB receiver for 
a solar power plant 

p0059’ A82-17126 

Solar-thermal experimental projects on the Spanish 
Plataforma Solar 

p0059 A82-17128 

, Bydrogen from solar energy 

p0085 A82-17129 

Testing and evaluation of a solar photovoltaic 
flywheel energy storage system 

t DOE/ET-20279/130] p0065 H82-10558 

Study of photovoltaic cost elements. Volnme 1: 
Executive report. Volume 2: Project background 

tDE81-030982] p0069 H82-11566 

Passive solar technical planning study 

[EPBI-EB-1591] p0072 H82-12578 

Comparative economics of solar thermal central 
receivers 

[DE81-029623 j p0072 H82-12601 

Photovoltaic market analysis program: Background, 

model development, applications and extensions 
£OE81-O29711 ] p0073 B82-12609 

Economic assessment of advanced central-receiver 
solar-ther sal power systems: Executive summary 

£D0E/SP- 10601/0] p0074 H82- 12624 

Basis for research proposals concerning 

(industrial) sclar energy production processes 
derived from biological principles 

p0075 H82-12640 

Solar project at Almeria nears completion 

p007S 1182-12647 

Systems analysis of thermal storage 

(DE81-030288] p0079 H82-14658 

Energy storage systems for terrestrial solar 

generators cadmium/sercury oxide cells 

[BBPI-PB-T-81-082] p0080 H82- 15529 

Gas cooled solar power plant for generating 

electrical energy in the 20BBe operating range 
(GAST) : Preliminary design phase 

[BBFT-PB-T-81-097] p0080 H82-15530 

Development of a prototype of a 10 kl small solar 

power plant technology for developing nations 

[BBFT-FB-T-81-101 ] p0080 882-15532 

Annual DOE Active Solar Heating and Cooling 
Contractors Beview meeting 

[DE81-028052] p0081 882-15572 

SOLAB BBATIBG 

Thermal storage in salt-hydrates 

p0153 A82-10018 

The application of reversible chemical reactions 
to solar thermal energy systems 

p0038 A82-10020 

Alternative power sources for residential 
air-conditioning systems 

p0039 A82- 10331 

Development of a solar thermal central heat 
receiver using molten salt 

(ASHE PAPEE 81-SOL-2] p0041 A82-10970 

Conceptual design of an advanced water/steam 

receiver for a solar thermal central power system 
[ASHE PAPEE 81-SOL-5] p0042 A82-10973 

A novel latent heat storage for sclar space 
heating systems - Befrigerant storage 

p0043 A82-11386 

A simplified method for direct calculation of the 
cinnoal load fraction of solar systems for space 
heating 

p0054 A82-14405 

Optimization of flow passage geometry for 
air-heating, plate-type sclar collectors 

p0055 A82- 14846 


A solar heating system with annual storage 

p0056 A82-15666 

Thermal performance of a solar still 

p0058 A82-16229 

solar project description for Colorado Snnworks: 
Single family 

[DE81-028054] p0064 882-10510 

Solar project description for living systems 
single family residence, Davis, California 
[DE'JI-029743] p0064 882-10511 

State of the art in passive solar heating 

[LA-OB-81-2185] p0065 882-10537 

Los Alamos Hational laboratory Passive Solar Program 
[DE81-028778] p0065 882-10538 

summary of passive-solar-retrofit workshops 

[DE81-028146] p0065 882-10547 

Application of solar thermal energy to buildings 
and industry 

[SEBl/TP-64 1-1222] p0066 882-10563 

The young solar collector: An evaluation of its 

multiple farm uses 

[PB81-21413i2] p0066 882-10577 

solar energy system performcuice evaluation: 

Forest City Dillon, Bashington, D.C., January 
1980 - December 1980 

[DE81-028174] p0068 882-11560 

Solar energy system performance evaluation: 

Hontecito Pines, Santa Bosa, California, 

Bovember 1979 - April 1980 

[DEB1-02an5] p0068 882-11561 

Study of photovoltaic cost elements. Volume 3: 
Sandia Bational Laboratories photovoltaic 
systems design catalog 

[DE81-030986] p0069 882-11567 

Design, cost and performance comparisons of 

several soleir thermal systems for process heat. 
Volume 1: Executive summary 

[DE81-029881] p0069 882-11576 

Solar heat pump simulator 

[DE81-024368] p0070 882-11583 

Controls for solar heating and cooling 

[DEB1-025209] p0070 882-11593 

Long-term performance of the Bunn passive solar 
residence 

[DE81-028735] p0070 882-11600 

Beat storage duration 

[DE81-026635] p0070 882-11602 

SOL-CVCLE: A solar-assisted solvent-recycling 

process for asphalt-impregnation of fiber board 
[DE81-903377] p0070 882-11615 

Carlisle house: An all-solar electric residence 

[DOE/ET-20279/133] p0071 882-11622 

The Bogers focusing heliostat experimental program 

at Bensselaer Polytechnic Institute 
[PB81-226813] p0071 882-11625 

Solar Beating And Cooling Of Buildings (SBACOB) : 
Bequirements definition and impact analysis-2. 
Volume 1: Energy-conserving design for 

residential structures 

[DE82-900206] p0017 882-12278 

Solar Beating And Cooling Of Buildings (SBACOB) : 
Bequirements definition and impact analysis-2. 
Volume 2: Domestic hot water systems 

[DE82-900207] p0071 882-12279 

Solar Beating And Cooling Of Buildings (SBACOB) : 
Bequirements definition and impact analysis-2. 
Volume 3: Customer load management systems 

[DE82-900208] p0071 882-12280 

Guidebook for solar process-heat applications 

[DE81-027977] p0072 882-12598 

Optimization of solar heating and cooling systems 
[8P-1903997] p0072 882-12599 

Sumaertiae results from the class B passive-solar 
performance-monitoring program 

[DE81-025471] p0074 882-12627 

Economic implications of passive-solar retrofit 
for single-family residences in Albuquerque, 8ew 
Bexico: A case study 

[DE81-028402] p0074 882-12630 

The properties of solar and heat pump heating 
systems of small houses and additional heat 
sources 

[VTI-56] p0075 882-12644 

Oltimate in building energy analysis: DOE-2 and 

BLAST 

[DE81-028703] p0023 882-13263 

Fuels and chemicals made from solar energy 

[DE81-025018] p0077 882-14384 
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BBPEAT facility. Bepoit for Bay, Jane. July 

[DB61-028156] p0079 H82-19685 

Solar-sappleoented, nataral air drying of shelled 
corn: The econosic liaitations 

[PB81-235681] p0079 H82-19668 

Perforaance predictions of passive solar 
connercial haildings 

[DE81-027979] p0079 H82-15247 

loH-cost passive-solar retrofits for nev and 
existing nohile hcaes 

[DE81-028356] p0081 N82-15544 

Annual DOB Active Solar Heating and Cooling 
Contractors Bevies neeting 

[DE81-028052] pOOSI H82-15572 

Increaental cooling load deterainatioo for passive 

direct, gain heating systeas 

[DE81-029882] pOOSI H82-15575 

Verification of BLAST by conparison vith 

oeasnreoents of a solar-doninated test cell and 
a thernally nassive building 

[DE81-029883] p0082 N82-1S578 

Developoent of a oodolar heat exchanger sith 

integrated latent heat energy store for 

solar heating applications 

(BHFT-FB-T-8 1-050] p0160 H82-1S584 

Supplement to energy for rural development: 

Benesable resources and alternative technologies 
for developing countries 

tPB81-231011] p0032 882-15592 

SOUB BOOSES 

Solar project description for Colorado Sunworks: 
Single family 

[DE81-0280S4 ] p0064 882-10510 

Testing and evaluation of a solar photovoltaic 
flywheel energy storage system 

IDOE/ET-20279/130] p0065 882-10558 

HASBC SOLAB 80 hone designs 

[DE81-028344] p0067 882-11316 

Long-term performance of the Bunn passive solar 
residence 

[DE81-028735] p0070 882-11600 

Beat storage duration 

[DE81-026635] p0070 882-11602 

Carlisle house: An all-sclar electric residence 

CDOE/ET-20279/133] p0071 882-11622 

Flexibilities in passive design: Examining some 

limiting solar myths 

£0881-028401] p0073 882-12623 

Performance analysis of 1 1 Denver Betro passive 
homes 

[DE81-025473 ] p0074 882-12626 

Summertiae results from the class B passive-solar 
performance-monitocing program 

[DE81-025471 ] p0074 882-12627 

The properties of solar and heat pump heating 
systems of small houses and additional heat 
sources 

[VTI-56]' p0075 882-12644 

Appliance efficiency and the solar building 

[ DE81- 029073 ] p0075 882-13265 

Low-cost passive-solar retrofits for new and 
existing mobile homes 

[DE81-028356] p0081 882-15544 

Summary of passive solar multi-family design 
workshops 

[DE81-030353] p0081 882-15564 

SOLAB POHDS (HEAT SIOBAGE) 

Bodeling and testing a salt gradient solar pond in 
northeast Ohio 

p0043 A82-11210 

Solar perspectives - Israel, solar pood innovator 

p0052 A82-12950 

Thermal analysis of three zone solar pond 

p0054 A82-14406 

Baterial property data and their use in design and 
analysis for an elevated temperature solar code 

P0055 a82- 14847 

Comparative economic performance of selected 
passive solar heating and cooling technologies 
[DE81-030220] p0072 882-12600 

SOLTECH 80 

£DE81-901931 ] p0079 882-14643 

SOLAB POSIIIOH 

Simple tracking strategies for solar concentrations 

p0042 A82-11207 


SOLAB POBBB SATELLITES 

Direct conversion of light to radio frequency energy 

using photoklystrons for solar power 

satellites 

p0045 A82-11712 

Series vs. shunt regulators for power control in 
satellite power systems 

p0045 A82-11738 

Cost and performance projections for SFS 
photovoltaic blankets 

p0045 A82-11741 

Solar power satellite microwave power transmission 
and reception system 

p0145 A82-11743 

Antenna optimization and cost consideration for 
the Solar Power Satellite microwave system 

p0145 A82-11744 

Advanced Satellite Power System /SPS/ concept 

p0049 A82-11839 

International Scientific Conference on Space, 

21st, Bone, Italy, Barch 25, 26, 1981, Proceedings 

p0050 A82-12S01 

Bechanical and nonlinear effects in microwave 
power transmission 

p0145 182-12504 

Environmental factors of power satellites 

p0002 A82-12505 

Transportation systems and cost comparison for 
launching an SPS into geosynch, orbit 

p0050 A82-12507 

Solar power satellite system energy balance 

p0050 A82-12509 

Chronic exposure of a honey bee colony to 2. 45 GHz 
continuous wave microwaves 

p0003 A82-14347 

Space chamber experiments of ohmic heating by high 
power microwave from the Solar Power Satellite 

p0145 A82-16991 

Application of solar power satellites to India's 
energy needs - A macroengineering solution to a 
macroproblem 

p0062 A82- 18645 

Satellite power system: Concept development and 

evaluation program. Volume 4: Energy 
conversion and power management 

£HASA-Tfl-58237-V0L-4] p0078 882-14634 

Satellite power system: Concept development and 

evaluation program. Volume 7: Space 
transportation 

£ BASA-TB-58238-VOL-7] p0078 882-14635 

Study of multi-megawatt technology needs for 
photovoltaic space power systems. Volume 1: 
Executive summary 

£ 8ASA-CB-165323-VOL-1 ] p0078 882-14636 

Study of multi-megawatt technology needs for 
photovoltaic space power systems, volume 2 

£8ASA-CB-165323-V01-2] p0078 882-14637 

SOLAB BAOIAZIOH 

Performance evaluation of the solar kinetics T-700 
line concentrating solar collector 
£HASA-CB-161856] p0063 882-10502 

Bississippi County Community College solar 
photovoltaic project 

£D£81-030669] p0068 882-11554 

SOLTECH 80 

£DE81-901931] p0079 882-14643 

Ose of oxide decompositions in advanced 

thermocbemical hydrogen cycles for solar heat 
sources. Application of the tricobalt 
tetraoxide-cobalt monoxide pair 

£DE81-030235] p0082 882-15581 

SOLAB BEFLECIOBS 

Dish concentrators for solar thermal energy - 
Status and technology development 
£A1AA PAPEB 81-2530] p0053 A82-14001 

Aplanatic double reflection system for 
thermophotovoltaic applications - Design 

p0060 A82-17293 

Finite Lambertian source analysis of concentrators 
- Application to solar reflectors 

p0060 A82-17294 

Dser's guide to HELIOS: A computer program for 

modeling the optical behavior of reflecting 
solar concentrators. Fart 1 : Introduction and 

code input 

£DE81-031920] p0073 882-12616 
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A soXai: si malator- pumped gas laser for tiie direct 
conversroB of sclar euerg; 

p0044 A82-11710 

SOLAB XHEBBAL BBOPOLSIOB 

Ose of solar thermal energy to generate electricity 
IDE81-028797] p0070 H82-11606 

Economic assessment of advanced central~receiver 
solar-thermal power systems: Executive summary 

[DOE/SF- 10601/0] p0074 882-12624 

Solar thermal energy systems 

[DE81-029295] pC077 H82-13531 

Industrial process heat applications for solar 
thermal technologies 

[DE31-025934] p0081 H82-15545 

SOLAB lOIAL EHEBGX SISIEBS 

Testing of the U.S. Solar Pilot Plant receiver 

[ASBE PAPEB 81-SCL-3] p0041 A82-10971 

The Texas Instruments Solar Energy System 
development 

p0047 182-11773 

An evalnation of alternate system configurations 
for solar repovering electric power plants 

p0048 A82-11803 

Hathematical simulation model for the operation of 
the optical system of a sclar power station 

p0053 A82-13718 

Electric utility modeling extensions to evaluate 
solar plants 

p0061 182-18025 

An analytical comparison of the efficiency of 
solar thermal collector arrays with and without 
external manifolds 

[NASA-Cfi-161852] p0063 H82-10501 

Solar thermal energy systems 

[DE81-029295] p0077 E82-13S31 

SOLEXIAS 

Contributions of space reflector technology to 
food production, local weather manipulation and 
energy supply, 1985-2020 

p0054 A82-14445 

SOLID ELECXBODES 

Advances in coal fired BED generator research 

p0126 A82- 11853 

Status report on BED generator materials 

p0126 A82-11854 

Sputtered thin film electrodes for 
photoelectrochemical cells 

p0055 A82- 15111 

Insoluble sulfide positive electrodes for organic 
electrolyte lithium secondary batteries 

p0155 A82- 15727 

Photoanode on the base of pheophytin-sensitized 
reactions 

p0059 A82-16742 

The use of semiconducting oxide ceramics in solar 
energy conversion 

p0059 A82-17099 

Design of a cell fcr electrode kinetic 
investigations of fuel cell reactions 

p0136 A82-18394 

Life-testing of 1.7 k8 h zinc-chloride battery 
system - Cycles 1 - 1000 

p0155 A82-18498 

SOLID PHASES 

Efficient Si sclar cells by low-temperature 
solid-phase epitaxy 

p0043 A82- 11344 

Solid-solid reactions in coal conversion processes 

p0107 H82-12238 

SOLID STATE DEVICES 

Session on solid state: Introduction 

p0149 H82-12565 

Bodified reference SFS with solid state 
transmitting antenna 

p0149 H82-12566 

SFS solid state antenna power combiner 

p0149 B82-12567 

Solid-state retrodirective phased array concepts 
for microwave power transmission from Solar 
Power Satellite 

p0149 H82-12568 

SOLID STATE PBISICS 

Introduction to photovoltaics - Physics, materials 
and technology 

p0038 A82-10O22 


SOLID SOBPACES 

Surface and interface studies and the stability of 
solid solar energy materials 

p0037 A82-10010 

Colloidally deposited high-temperature solar 
selective surfaces 

p0055 A82-15439 

SOLID BASTES 


Advanced system experimental facility: Solid 

waste to methane gas. Background and process 
description 

[DE81-030198] pOIOI H82-11244 

Energy recovery from municipal solid waste and 
sewage sludge using multi-solid fluidized bed 
combustion technology 

[DE82-001142] pOIIO B82-12596 

Conversion of municipal solid waste to energy, 
Jacksonville, Florida, phase 1 

[DE82-000808] p0019 N82-12613 

Development of testing procedures and 

bibliographic information relevant to the 
testing of solid wastes resulting from 
synthetic-fuels production 

[DE81-030671 ] p0021 B82-12673 

Power-plant fly-ash utilization: A 

chemical-processing perspective 

[DE81-025452] p0022 H82-13191 

Chemical element concentrations in liguids and 

solids associated with power plants using FGD 
systems 

[ OE81-030422] p0027 H82-14322 

Energy recovery from municipal waste development 
program for Idaho Falls, Idaho 

[DE81-029999] p0028 H82-14659 

Coal conversion solid waste disposal 

[DB81-028567] p0116 H82-14680 

SOLOBILIII 

Ion exchange characteristics of enhanced oil 
recovery systems (miscibility studies) 
(DE81-769734] p0096 H82-10478 

Coal hydrogenation via bonding of metallic 

compounds to coal, part 1. Solubilization of 
Illinois bituminous coal - the critical 
importance of methylene group cleavage, part 2 
[DB81-027562] pOlOO H62-11236 

SOLVEHT EZTBACTIOB 


Solvent-Befined Coal (SBC) process 

IDE81-031937] p0106 B82-12197 

Supercritical multicomponent solvent coal extraction 
(HASA-CASE-BPO-15767-1 ) p0107 H82-12241 

aigh-pressure solvent extraction of methane from 
geopressured fluids 

[DE81-027713] p0117 H82-15227 

SOLVEBT BEFIBED COAL 


Soot formation in synthetic fuel droplets 

[DE81-028391] p0092 H82-10150 

Cryogenic methane separation/catalytic 
hydrogasification process analysis 
(DE81-029123] p0093 N82-10152 

Development and application of analytical 
technigues to chemistry of donor solvent 
liguef action 

CDE81-029125] p0099 H82-11166 

Solvent-Befined Coal-1 Demonstration Project. 

Final environmental impact statement. Volume 1 

of 2 coal liquefaction plant at Hewman, 

Kentucky 

[DE81-025983] pOOlO H82-11252 

process development for improved SBC options. 
Kerr-BcGee critical solvent deashing and 
fractionation studies 


[DE81-903785] 

SOLVEHIS 


p0114 882-14380 


Investigation of mechanisms of hydrogen transfer 
in coal hydrogenation 

£DE81-030492] p0099 N82-11165 

SOL-CICLE: A solar-assisted solvent-recycling 

process for asphalt-impregnation of fiber board 
[DE81-903377] p0070 N82-11615 

SOOT 


Synthetic-fuel combustion; pollutant formation. 
Soot-initiation mechanisms in burning aromatics 
[DE81-029480] p0093 H82-10155 

Soot formation in synfuels 

[DE81-030273] p0099 H82-11164 

Effects of components of synfuels on soot formation 
[DE81-027961] pOIOI H82-11242 
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SOHPIlOH 

Stadies o£ the regeneraticii of activated bauxite 
used as granular sorbent for the control of 
alkali vapors frcm hot flue gas of coal combustion 
tDE81-030192] pOOOB H82-10590 

SODBOIHG 

Geomagnetic and magnetotelluric soundings in the 
area of the Central European rift system 
£BHPT-FB-T-81-111] p0119 H82-15656 

SOOIH DAK03A 

Hood resources and utilization patterns in the 
North Central Begion and energy needs for the 
manufacture of uood products 

[DE81-0303S6 ] p0019 H82-1260U 

SPACE CBABGE 

Field nonuniformity due to photogenerated carriers 
in a p-i-n solar cell 

p0060 A82-17650 

SPACE COOLING (BOIIOIBGS) 

Quarterly report of solar federal buildings 
program in the BASEC region 

tDE81-027968 ] p0062 N82-10276 

Application of solar thermal energy to buildings 
and industry 

[SEEI/IP-641-1222] p0066 N82-10563 

Assessment of building diagnostics 

£DE81-027078] p0012 N82-11321 

Brayton/Bankine 10-ton gas-fired space 
conditioning system, phase 2 

f PB81-223372] p0139 N82- 11478 

Passive solar technical planning study 

[EPEI-EB-1591 ] p0072 N82-12578 

Optimization of solar heating and ccoling systems 
[NP-1903997] p0072 N82-12599 

Comparative economic performance of selected 
passive solar heating and cooling technologies 
[DE81-030220 ] p0072 H82-12600 

Annual cycle energy system experimental 
performance and national applicability 
£DE81-028570] p0024 N82-13523 

SPACE EZPLOBAIZOB 


highlights of 1981 activities 

[HASA-NEHS-BELEASE-81-199] p0161 N82-15008 

SPACE BEAIIIG (BOILOIHGS) 

The application of reversible chemical reactions 
to solar thermal energy systems 

p0038 A82-10020 

A novel latent heat storage for sclar space 
heating systems - Befrigerant storage 

p0043 A82-11386 

A simplified method for direct calculation of the 
annual load fraction of solar systems for space 
heating 

p0054 A82-14405 

Flame-retention head burner efficiency test 

results and analysis: Space-heating-eguipment 

test program 

[DE81-030219] p0093 H82-10153 

Quarterly report of solar federal buildings 
program in the HASEC region 

[DB81-a27968] p0062 N82-10276 

Solar project description for Public Service 
Company of New Hexico (lot 7) single family 
residence. Bio Bancho, New Hexico 
[DE81-027853 ] p0063 H82-10509 

Solar progect description for living systems 
single family residence, Davis, California 
[DE81-029743] p0064 N82-10511 

Application of solar thermal energy to buildings 
and industry 

[SEBI/TP-641-1222 j p0066 N82-10563 

Energy analysis sample building data 

[DE81-027188] pOOII N82-11318 

Assessment of building diagnostics 

[DE81-027078 ] p0012 N82-11321 

Investigation of direct expansion in ground source 
beat pumps 

[DE81-024139] p0012 H82-11418 

Hell-water-source heat pump field performance study 
[DE81-024136] p0012 H82-11419 

Brayton/Bankine 10-ton gas-fired space 
conditioning system, phase 2 

[PB81-223372] p0139 H82-11478 

Practical demonstration of heat pumps for 
utilization of animal-generated heat 
[BHFT-FB-T-80-100] p0017 N82-12403 

Passive solar technical planning study 


tEPEI-EH-1591 j 


p0072 B82-1257S 


Optimization of solar heating and cooling systems 
t HP-1903997] p0072 H82-12599 

Comparative economic performance of selected 
passive solar heating and cooling technologies 
[DE81-030220] p0072 H82-12600 

Summertime results from the class B passive-solar 
performance-monitoring program 

[DE81-025471] p0074 N82-12627 

Passive-solar-retrof it study for the Onited States 
Navy 

£DE81-028921] p0074 N82-12629 

Annual cycle energy system experimental 
performcince and national applicability 
£DE81-028570] p0024 H82-13523 

Intermediate photovoltaic system application 
experiment operational performance report. 

Volume 2 for Beverly Bigh School, Beverly, Hass. 
£DE82-000811] p0077 N82-13532 

Besidential site design and energy conservation. 

Part 1 : General report 

£DE81-904010] p0027 N82-14398 

BEPEAT facility. Beport for Hay, June, July 

£DE81-028156] p0079 N82-14665 

Hoorhead district heating, phase 2 

£DE81-029689] p0031 H82-15556 

Summary of passive solar multi-family design 
workshops 

£DE81-030353] p0081 H82-15564 

Incremental cooling load determination for passive 

direct gain heating systems 

£DE81-029882] p0081 N82-15575 

Verification of BLAST by comparison with 

measurements of a solar-dominated test cell and 
a thermally massive building 

£DE81-029883] p0082 H82-15578 

Development of a modnlar heat exchanger with 

integrated latent heat energy store for 

solar heating applications 

£BHFT-FB-T-81-050] p0160 N82-15584 

SPACE HANBFACTOBING 


Study of multi-megawatt technology needs for 
photovoltaic space power systems, volume 2 
£NA.SA-CB-165323-VOL-2] p0078 N82-14637 

SPACE HISSIONS 


Aeronautics and space report of the President, 

1980 activities 

£ NA3A<TH-84079] p0035 H82-16022 

SPACE PLASBAS 

Space chamber experiments of ohmic heating by bigh 
power microwave from the Solar Power Satellite 

p0145 A82-16991 


SPACE POHEB BEACIOBS 


Applications of power beaming from space-based 
nuclear power stations 

p0145 A82-11746 

Development of space reactor core beat pipes 

p0122 A82-11747 

A compact, efficient thermoelectric module for a 
space reactor 

p0122 A82-11749 

Nuclear electric power for space systems - 

Technology background and flight systems program 

p0123 A82-11756 

Thermionic application for future air force space 
power systems 

p0124 A82-11822 

Nuclear reactor closed Brayton cycle space power 
conversion systems 

p0126 A82-11840 


SPACE POHEB OBIT BEACIOBS 


Comparative analyses of space-to-space central 
power stations 

£HASA-IP-1955J p0150 H82-14202 

SPACE PBOCESSIHG 


International Scientific Conference on Space, 

21st, Borne, Italy, Harch 25, 26, 1981, Proceedings 

p0050 A82-12501 


SPACE SBOITLE OBBITEBS 


Solar cell development for the Power Extension 
Package 

p0046 A82-11763 

The evaluation of four solar-array-powered 

multi-kH power conditioners for Space Shuttle 
Orbiter application 

p0046 A82-11772 

Satellite power system: Concept development and 

evaluation program. Volume 7: Space 

transportation 

£HASA-TH-58238-VOL-7] p0078 N82-14635 
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SPACE SBOniE PAILOAOS 


Solar povec satellite sjsten energ; talance 

pOOSO A82-12509 

BighligAts of 1981 activities 

[HASA-HESS-BELEASE-81-199] p0161 H82-1S008 

SPACE SBOnXES 

PoHer masagemest of oalti-Bundred kiloHatt 
spacecraft power systess 

p0046 A82-11769 

Bxgbliglits of 1981 activities 

[BASA-HE8S-BELEASE-81-1SS] p0161 H82-15008 

SPACE SIBOXASOBS 


Solar coaceatrator paael aaa gore testiag ia the 
JPX 25-foot space simulator 

[AIAA PAPEB 81-2534] p0054 A82-14005 

SPACE TBAHSPOBTAXlOB 


Satellite power s;steo: Ccacept developmeat aad 

evaluatioa program. Vclome 7: Space 

traasportatioa 

tBASA-TH-58238-¥CL-7] p0078 B82-14635 

SPACE SBABSPOBXAIIOB SISXEH 


Traasportatioa systems aad cost coaparisoa for 
lauachiag aa SPS iato geosyacb. orlit 

pQOSO A82-125Q7 

SPACECBAPX 

Satellite power system: Coacept developmeat aad 

evaluation program. Volume 7: Space 

traasportatioa 

[BASA-TH-5823B-VC1-73 p0078 B82-14635 

SPACECBAPX DESIGB 


Bigh performance silicon solar arrays employing 
advanced structures 


SPACECBAPX XAOBCBIBG 


p0045 A82-11758 


Transportation systems aad cost comparison for 
launching an SPS into geosyach. orbit 

pOOSO A82-12507 

Bigbligbts of 1981 activities 

[BASA-BEBS-BELEASi-81-ISS] p0161 B82-15008 

SPACECBAPX POBEfi SOPPXIES 

Developmeat status of a regenerative fuel cell 
system for orbital operation 

p0153 A82-117C7 

A spacecraft thermopbotovoltaic power source with 
thermal storage 

p0044 A82-11711 

The nickel-hydrogen battery system - An historical 
overview 

p0153 A82- 11735 

Bigh power solar array switching regulation 

p0045 A82-11736 

Ampere-hour integrator battery charge controller 

p0153 A82-11737 

Series vs. shunt regulators for power control in 
satellite power systems 

P.0045 A82- 11738 

Satellite power systems /SPS/ energy conversion 
and power management 

p0045 A82- 11742 

Engineering development testing of the GPBS-BIG 

converter General Purpose Beat 

Source-Badioisotope Thermoelectric Generator for 
Galileo orbiter power supply 

p0122 A82-11752 

Bodular isotopic thermoelectric generator 

p0122 A82-11753 

Advances in space power research and technology at 
the Bational Aeronautics and Space Administration 

p0122 A82-11755 

Bigh- and low-resistivity silicon solar cells 

p0046 A82-11762 

Solar cell development for the Power Extension 
Package 

p0046 A82-11763 

Gallium arsenide sclar cells-status and prospects 
for use in space 

p0046 A82-11765 

GaAs solar cells for space application 

p0046 A82-11766 

Power management of multi-hundred kilowatt 
spacecraft power systems 

p0046 A82-11769 

The evaluation of four solar-array-powered 

muiti-kB power conditioners for Space Shuttle 
Orbiter application 

p0046 A82-11772 

flulti junction high voltage concentrator solar cells 

p0047 A82-11796 


Thermionic application for future air force space 
power systems 

p0124 A82-11822 

Advanced high temperature thermoelectrics for 
space power 

p0125 A82-11823 

■Thin foil cells - A challenge for space array 
designers' 

p0049 A82-11842 

A technological approach towards future large 
solar arrays 

p0055 A82-14446 

Space nuclear safety and fuels program 

pOIII B82-12921 

Space applicable DOE photovoltaic technology: An 

update 

[BASA-CB-165021 ] p0076 B82-13491 

SPACECBAPX PBOPDLSIOH 

Beat pipes for BEP spacecraft radiators 

p0122 A82-11748 

Bonimaging concentrators for photovoltaic arrays 
in space 

p0046 A82-11761 

Space applicable DOE photovoltaic technology: An 

update 

f BASA-CB-165021 ] p0076 B82-13491 

SPACECBAPX BADIAXOBS 

Beat pipes for BEP spacecraft radiators 

p0122 A82-11748 

SPACEIAB 

International Scientific Conference on Space, 

21st, Bone, Italy, Harch 25, 26, 1981, Proceedings 

p0050 A82-12501 

SPACEXEBBAS 

SPS large array simulation 

p0071 B82-12540 

SPAIB 

solar project at Almeria nears completion 

p0075 B82-12647 

SPECXBAL EBISSIOB 

The enissivity of metals freguency and 

temperature dependence calculations for solar 
collector design 

p0038 A82-10014 

SPECTBAX BEPIECXABCE 

solar mirror materials - Their properties and uses 
in solar concentrating collectors 

p0037 A82-10012 

Xtae effect of soiling on solar mirrors and 

tecbnigues used to maintain bigh reflectivity 

p0037 A82-10013 

Optical degradation of antireflective silica film 
on solar collector windows 

p0041 A82-10836 

An integrating sphere based on absolute method for 
measuring solar absorptance 

p0058 A82-16247 

Betallurgical analysis and bigh temperature 

degradation of the black chrome solar selective 
absorber 

p0060 A82- 17252 

SPECXBAX SEBSIXIVIXI 

Fundamental limits to the spectral selectivity of 

composite materials for absorbing solar 

radiation 

p0038 A82-10015 

Composite film selective-absorbers for solar 

radiation collection 

p0038 A82-10016 

Present state of research on selective coatings 
for solar-energy converters 

p0039 A82-10387 

Spectrally selective copper sulphide coatings 

p0040 A82-10468 

Solution grown PbS/CdS multilayer stacks as 
selective absorbers 

p0041 A82-10472 

Combined solar-energy converters with selective 
coatings 

p0044 A82-11424 

Efficiency of selective surfaces for solar thermal 
collectors 

p0044 A82-11425 

SPECXBOSCOeiC ABAXISIS 

Development and application of analytical 
tecbnigues to chemistry of donor solvent 
liguefaction 

IDE81-025961] p0099 B82-11167 
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Spectra over cooplez terrain 

[DB81-028734] p0112 B82-13473 

SBBCOUB BBBLKIZOB 

Solar airror materials - iheir properties and uses 
in solar concentrating ccllectors 

p0037 182-10012 

The effect of soiling on solar Dirrors and 

technigues used to oaintain high reflectivity 

p0037 182-10013 

SPEBO COBIBQI. 

Variable speed wind turbine control systen 

p0127 182-11859 

Botor speed control by antonatic yavlng of 
two-bladed wind turbines with passive cyclic 
pitch variation 

[1111 PIPEB 81-2570] p0129 182-14027 

Hind-energy recovery by a static Scherbins 
induction generator 

p0131 182-15650 

Controlled Speed Iccessory Drive deaonstration 
program 

[SlSl-Cfi-165010] p0026 S82-13981 

SPBBI POBZS 

Comparison of potential radiological consequences 
from a spent-fuel repository versos 
natural-uranium deposits 

[DE81-028232 ] p0029 B82-14910 

SPHEBBS 

In integrating sphere based on absolute method for 
measuring solar absorptance 

p0058 182-16247 

SFBEBOaiKS 

The tilting node in field-reversed configurations 

stability of toroidal plasma equilibria 

p0121 182-11131 

SPZ1LZB6 

Pollution of the soil by aviation gasoline 

[PHL-1979-41 ] p0032 H82-155S6 

Three-dimensional, finite elemental model for 
simulating heavier-than-air gaseous releases 
over variable terrain 

[DE81-028689] p0032 H82-15602 

SPBIZBD COIZZBGS 

Spectrally selective copper sulphide coatings 

pd040 182-10468 

SPBIXBBS 

Safety and technical optimization .of belt transfer 
points with special consideration lor the 

suppression of noxious and explosive dusts 

in coal plants' 

[BHPT-PB-Hl-80-048] p0096 B82- 10279 

SPBAIZBe 

Experimental demonstration of the feasibility of 
the Bist Flow Ocean Thermal Energy Process 
[1111 PIPEE 81-2596] p0136 182-18220 

SPOITBBZHG 

Effect of metal base layer on the absorptance and 
emittance of sputtered graded metal-carbon 
selective absorbing surfaces 

p0040 182-10469 

Sputtered thin film electrodes for 
photoelectrochemical cells 

p0055 182-15111 

Sputter etched metal solar selective absorbing 
surfaces for high temperature thermal collectors 

p0057 182-16057 

Investigation of photovoltaic mechanisms in 
polycrystalline thin-film solar cells 
[DE81-027272] p0065 H82-10539 

SUCKS 

FGDIS primer: Ba jor ' eguipment/component 

classifications, problem/solution access codes, 
and definitions related to FGD systems as 
contained in the Flue Gas Desulfurization 
Information System (FGDIS) 

[PB81-225948] p0016 S82-11985 

STIBDABDZZIXIOB 

Performance testing and rating standards for Hind 
Energy Conversion Systems 

p0135 182-17646 

Passive/hybrid solar components: In approach to 

standard thermal test methods 

[PB81-227886 ] p0077 H82-13549 

STABDABDS 

Standards application and development plan for 
solar thermal technologies 

[DE81-030310] p0065 B82-10534 


Intergrated assessment for energy-related 

environmental standards: 1 summary of issues 

and findings 

[DE81-028552] p0014 B82-11646 

Solar energy training program for code enforcement 
personnel 

[DE81-030053] p0081 H82-15563 

Beavy-duty engine baseline program and HO sub x 
emission standard development (1972-73) 
[PB81-244030] p0034 H82-15621 

STATIC ZBVBBIBBS 

Semiconductor converters/inverters for 
photovoltaic power supply 

p0126 182-11857 

STATIC SIABIUII 

The stability of a tethered gyromill 

[1111 PIPES 81-2569] p0129 182-14026 

STAIISIZCAL ABAIISZS 

Sampling design for the 1980 commercial and 
multifamily residential building survey 
[DE81-028783] pOOII H82-11320 

Bational interim energy-consumption survey: 

Exploring the variability in energy consumption 
[DE81-029910] p0018 H82-12589 

STBADI STATE 

Experimental evaluation of the steady-state and 
dynamic performance characteristics of the 
interactive units of a coal-gasification process 

[DB81-028995] p0094 H82-10259 

Transient catalytic combustor model 

[BlSl -CB-165324] p0142 H82-13507 

STEAB 

The development and design of steam/water solar 
receivers for commercial application 
[ASHE PIPEB 81-S0L-4] p0042 182-10972 

Energy recovery from municipal waste development 
program for Idaho Falls, Idaho 

[DE81-029999] p0028 H82-14659 

STEAB FIOB 

One-dimensional model of vapor-dominated 
geothermal systems 

p0089 182-11033 

Field demonstration of the conventional steam 
drive process with ancillary materials 
[DE81-026849] , p0115 H82-14522 

Field deaonstration of the conventional steam 
drive process with ancillary materials 
[DE81-026962] p0115 H82-14523 

STEIB IDBBIBES 

Analysis of power, mass, and size parameters of 
solar vapor-turbine two-circuit systems with 
organic working bodies 

p0044 182-11421 

Dynamic performance analysis for the solar hybrid 
repowering of the £1 Paso Electric Company 
Hewman Bnit No. 1 

p0048 182-11802 

Thermionic combustor application to combined gas 
and steam turbine power plants 

p0124 182-11818 

Preliminary evaluation of advanced coal-based 
electricity-generating teclinologies by means of 
system-integration analysis 

[DE81-029989] p0105 H82-11S73 

Project DEEP STEIH: Fourth meeting of the 

technical advisory panel 

[DE81-029457] p0144 H82-15561 

STllLS 

Thermal performance of a solar still 

p0058 182-16229 

Alcohol fuels grant program at Lincoln Land 
Community College, Springfield, Illinois 

[DE82-000744] pO1 14 . H82-14375 

STZBLZBG CTCLE 

Ground-mounted thermal storage for the parabolic 
dish solar collector/Stirling engine system 

p0047 182-11781 

Overview of DOE'S large stationary Stirling engine 
development program 

p0123 182-11805 

Conceptual design of a large coal-fired stationary 
Stirling engine 

p0123 182-11806 

Conceptual design of 500 to 3000 hp Stirling 
engines for stationary power generation 

p0123 182-11807 

Development free-piston Stirling test-bed engine 

p0123 182-11808 
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Hodelling of tiie jet-streaa Ffuidyne 

p0124 A82-11812 

Bigh perforaasce solar Stilling systen 

fAIii PAPEB 81-2554] p0061 A82-18222 

A compnter mcdel of a Stirling engine using a 
tuo-phase tvo-cooponent vorking flnid 

p0137 862-10492 

Jet iopingeaent heat transfer enbanceaent for the 
GFO-3 Stirling engine 

[HASA-TH-82727] pOlUO 882-11993 

Xest results and facility description for a 
40-kilovatt Stirling engine 

[HASA-TB-82620] p0141 882-13013 

Dish Stirling solar receiver combustor test prograa 
[ 8ASA-CB-165017] p0076 882-13495 

SIOICBIOHBIBI 

Testing and evaluation of BED aaterials and 
substructures 

[DE81-024331 ] p0143 882-13926 

STOBAGE 

Solar project description for Public Service 
Coapany of Hev Bezico (let 7) single family 
residence. Bio Bancho, Bev Bezico 
[DE81-027853] p0063 882-10509 

STOBAGE BATIEBIES 

Effect of depth of discharge on cycle life of 
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dev elopment 
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(DE81-027819] p0020 882-12636 

STBUCTUBAL DESIGB CBITEBIA 

High performance silicon solar arrays employing 
advanced structures 

p0045 A82-11758 
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[DE81-028344] p0067 B82-11316 
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SDLFOBIC ACID 

Evaluation of organic acids as fuel cell 
electrolytes 

p0127 A82- 12938 

SOLFOB 


The GA sulfur-iodine water-splitting process - A 
status report 


SOLFOB DIOXIDES 


p0084 A82- 11844 


Improved efficiency in the sulfur dioxide - Iodine 
hydrogen cycle through the use of magnesium oxide 
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Coal resources and sulphur emission regulations: 

A summary of 8 eastern and midwestern states 
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for a Baval Vessel 

£AIAA PAPEB 81-2575] p0129 A82-14032 

Cryogenic testing of 100-m superconducting power 

transmission test facility 

£DE81-028331] pOISO N82-13517 
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Increasing power and efficiency by dynamic 

suppression of ionization Instability in a plasma 

p0127 A82-12897 

SIBCHBOHOOS SATEILIXES 
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[DE81-030273] p0099 882-11164 

Outgassing of two synthetic fuels 

[AD-A104580] pOlOO 882-11231 

Alternative fuel for the steel industry of 
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Synthetic fuel development for the Upper Bissouri 
Biver Basin. Section 13: Bater assessment report 

[PB81-224537] pOOII 882-11276 
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Improved polymers for enhanced oil recovery 
synthesis and rheology 

[DE81-030194] p0118 882-15509 

SISIEB EFFECXIVE8ESS 

Dynamic performance analysis for the solar hybrid 
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Volume 1: For Lovington Square Shopping Center 

site, Lovington, Hew Bexico 

[DE81-028971 ] p0065 882-10543 

Solar photovoltaic system engineering perspectives 
[DE81-023179] p0066 882-10570 

Conceptual design for a multi-user medium BTO coal 
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Enertech High Beliabxlity prototype vxhratxon 
analysis 

p0133 A82-17635 

TOIX-ABPEBE CBABACTEBISXICS 

Bnmerical simulation of solar cell open circnxt 
voltage decay 

p0041 A82- 10658 

The contoured-oxide monolithic series-array solar 
battery 

p0042 A82-11190 

Cascade photogenerators based on silicon and 
germanxum matrix photoconverters 

p0044 A82-11422 

Solar panel current degradatxon factors 

p0045 A82-11759 

The development of high efficiency cascade solar 
cells - An overview 

p0047 A82-11794 

Effect of annealxng CdS on a sintered cdS/Cu2S 
solar cell 


p0051 A82-12820 

ZnO - p-InF hetero junction solar cells 

p0051 A82-12821 

Photoelectrochemical behaviour of CdS/Hal. 3. 3BH3 
/liquid sodium iodide ammoniate/ junctions - 
Utilxzation in solar energy conversion 

p0051 A82- 12822 

A practical method of analysis of the 

current-voltage characteristics of solar cells 

p0051 A82-12823 

?205-Si photovoltaic cells 

p0051 A82- 12824 

Temperature dependence of the short-circuit 
current in HIS solar cells 


p0052 A82-12825 

Oxide optimization at the p-Si/agueous electrolyte 
interface 


p0052 A82-13199 

Tnin-fxlm gallium arsenide homojunction solar cells 

p0052 A82- 13200 

Production and certain properties of photoelectric 
cells based on silxccn epitaxial structures 

p0053 A82-13716 

Silicon and gallium arsenide photovcltaic cells - 
Hodels for the functioning, experimentation, and 

application to concentrating collectors 

French thesis 


p0055 A82-15006 

Current-voltage characteristics of 

semiconductor- electrolyte junction solar cells 

p0055 A82-15112 

An analytical model for high-low-emitter /BLE/ 
solar cells in concentrated sunlight 

pOU55 A82-15441 

Effect of gunction depth on the performance of a 
diffuseo n/+/p silicon solar cell 

p0056 A82- 15444 

Grain size dependence of the photovoltaic 
properties of solar grade polysilicon 

p0057 A82-16051 

High efficiency inversion layer solar cells on 
polycrystalline silicon by the application of 
silicon nitride 

p0058 A82-16127 

A method for experimental assessment of the 
shifting approximation, with application to 

polysilicon solar cells effect of constant 

series resistance 


p0058 A82-16131 


n-/indium tin oxide//p-InP solar cells 

p0058 A82-16471 

Effects of double-exponential current-voltage 

characteristics on the performance of solar cells 

p0058 A82-16472 

A comparison of p-i-n and Schottky barrier 

hydrogenated amorphous silicon, a-Si:H, solar 
cells 


p0060 A82-17649 

The El Paso electric 20-kilowatt photovoltaic system 
[AIAA PAPEB 82-0064] p0060 A82-17761 

End region and current consolidation effects upon 
the performance of an HHO channel for the ETF 

conceptual design Engineering Test Facility 

[AIAA P7PEB 82-0325] p0135 A82-17889 

Electrical properties of infrared photovoltaic 
Cd/x/Hg/1-x/Te detectors 

p0136 A82-18466 

fOLTAGE AHPLIFIEBS 

Improved technique to measure electronically AC 
losses in superconducting cables 

[DE81-029323] p0150 H82-15338 

VOLTAGE BEGDLATOfiS 

Series vs. shunt regulators for power control in 
satellite power systems 

p0045 A82-11738 

Distributed photovoltaic systems; Utility 
interface issues and their present status 
[ HASA-CB-165019] p0076 H82-13492 

VOBTEl GEBBBATOBS 

A numerical model for the flow within the tower of 
a tornado-type wind energy system 

p0131 A82-14844 

VOYAGEB 2 SPACECBAFI 

Highlights of 1981 activities 

[HASA-HEHS-BBLEASE-81-199] p0161 H82-15008 


w 

HAFEBS 

Thin cells - Their present status and future areas 
of development 

p0046 A82-11764 

BALL PBESSDBE 

Hovel design of pressure vessels and thermal 
shields in coal gasifiers 

[DB81-025828] p0104 N82-11474 

BASBIHG 

Coal resources and sulphur emission regulations: 

A summary of 8 eastern and midwestern states 
(PB81-240319] p0031 H82-1S514 

HASTE DISPOSAL 

Environmental compliance program handbook 

[OE81-030226] pOOOS H82-10585 

Coal fly ash: A review of the literature and 

proposed classification system with emphasis on 
environmental impacts 

[ PB81-215014] p0009 H82-10608 

Solid and hazardous energy wastes: Synfuels. 1; 

Beview of research activities 

[DE81-028503] p0014 H82-11644 

Sulfur pollution control. Phase 1: The disposal 

program 

[PB81-222612] p0014 H82-11652 

Low-level radioactive waste: An introductory 

overview 

[DE81-026334] p0022 K82-12924 

Technology assessment of solar energy systems: 
Availability and impacts of woody biomass 
utilization in the Pacific Horthwest 
[DE82-000705] p0024 H82-13535 

Chemical element concentrations in liquids and 

solids associated with power plants using FGD 
systems 

[DE81-030422] p0027 H82-14322 

Coal conversion solid waste disposal 

[ DE81-028567] p0116 H82-14680 

HASTE EBEEGX OTILIZATIOB 

The economic implications of the exergy and 

thermal efficiencies of energy conversion systems 

p0121 A82-11702 

Hign temperature cogeneration with thermionic 
burners 

p0124 A82-11817 

Turboexpanders for OTEC power plants 

[AIAA PAPEB 81-2592] p0003 A82-14040 

Fuels from bicmass and wastes Book 

p0091 A82-14986 
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BATES BEAIIBG 


Tertxcal coabastor for refuse combostion 

[DE81-030002 ] p0098 H82-11152 

Feasibrlity and economrc study of oedruB-BTO coal 
gas blended uitb high-BTO by product gas as an 
industrial energy source at Billings, llontana 
[DE81-025166 ] pOIOI H82-11237 

Production and utilization of methane from 
anaerobic sludge digestion in D.s. 
uasteuater-treatuent plants 

[DE81-029958] pOIOI N82-11246 

Cycle and performance analysis of absorption heat 
pumps for Haste heat utilization 

[DE81-030705] p0103 M82-11405 

Fluid-bed heat-exchanger optimization and bed 
materials selection 

£D0E/ET-11343/T2 ] p010« N82-11571 

Besidual-energy-applications program: 

EAST-f acility regnirements document 
[DE81-027489 ] p0014 N82-11616 

Air circuit Hith heating pump 

[BMFT-FB-T-80-188] p0017 B82-12404 

High-temperature counter-flow recuperator 

[DE81-031923 ] p0017 H82-12424 

Otilization of waste heat from major transformer 
substations. Volume 1: Generic study 
£DE81-904212] p0019 882-12593 

Utilization of waste heat from major transformer 
substations. Volume 2: Site-specific study 
£DE81-904238] p0019 882-12594 

Design, construction, and operation cf a full 

scale experimental anaerobic fermentation facility 
£DE81-029028 ] pOIIO 882-12605 

Conversion of municipal sclid waste to energy, 
Jacksonville, Florida, phase 1 

£DE82-000808] p0019 882-12613 

Baste-to-energy Systems Institutional Barriers 
Assessment Eorkshop 

£DE82-000098 ] p0019 882-12621 

Power-plant fly-ash utilization: A 

chemical-processing perspective 

£DE81-025452 ] p0022 882-13191 

Design and development cf a reciprocating 
low-temperature freon expander 

£DE81-028609] p0023 882-13392 

Besidual-energy-applicaticns program environmental 

analysis report industrial scale waste heat 

recovery eguipment and utilization 
£DE81-027538] p0024 882-13525 

Besidual-energy-application program: EAST 

facility reguirements document, volume 1 

£DE81-027536 j p0142 882-13526 

Biomass energy systems: Descriptions and 

employment reguirements for typical operations 
£DE82-000236 ] p0113 882-13538 

Hew and renewable energy in the United States of 
America 


£DE81-030887] p0024 882-13539 

Haste heat and chill storage in aguifer systems 

£DE81-028016] p0159 882-14652 

Botating regenerative heat exchanger for energy 
recovery in chemical plants 

£BBFT-FB-T-81-099] p0030 882-15367 

HASTE IBEATHEHT 

Energy from biomass and wastes V; Proceedings of 
the Fifth Symposium, Lake Buena Vista, FL, 

January 26-30, 1981 

p0090 A82-12400 

EPA utility FGD (Flue Gas Desulfurization) survey 

£PB81-225773] p0015 882-11679 

Thermal processing of used catalysts 

£BHFT-FB-T-80-189] p0016 882-12205 

Evaluation of landfill gas as an energy source 

feasibility of methane recovery from landfills 
£DE82-0001 16 ] pOIIO 882-12584 

iaste-to-energy Systems Institutional Barriers 
Assessment Horksbop 

£DB82-000098] p0019 882-12621 

Development of testing procedures and 

bibliographic information relevant to the 
testing of solid wastes resulting from 
synthetic-fuels production 

£DE81-030671 ] p0021 882-12673 

Treatment of biomass gasification wastewaters 
using reverse osmosis 

£DE82-000698] p0025 882-13566 

Treatment of biomass-gaslf ication wastewaters by 
wet-air oxidation 


£DE82-000935] 


p0025 882-13567 


BASTE UTILIZAIIOB 


Energy from biomass and wastes V; Proceedings of 
the Fifth Symposium, Lake Buena Vista, FL, 

January 26-30, 1981 

p0090 A82- 12400 

methane production from alkaline food waste 

p0092 882-10115 

Crystallized fly-ash feasibility study 

£EPBI-EL-1836] p0009 882-10599 

The severity of institutional barriers affecting 
energy-f rom-munici pal-waste technologies 

£DE82-000133] p0018 882-12583 

Energy recovery from municipal solid waste and 

sewage sludge using multi-solid fluidized bed 
combustion technology 

£ DE82-001142] pOIIO 882-12596 

Interactive model to assess economics of anaerobic 
digestion of the farm 

£D£82-000452] pOIIO 882-12620 

Treatment of biomass gasification wastewaters 
using reverse osmosis 

£ DE82-000698] p0025 882-13566 

Treatment of biomass-gasif ication wastewaters by 
wet-air oxidation 

£DE82-000935] p0025 882-13567 

Energy balance and utilization of agricultural 
waste on a farm 


£PB81-229262] p0115 882-14385 

Energy recovery from municipal waste development 
program for Idaho Falls, Idaho 

£ DE81-029999 j p0028 882-14659 

Proceedings: Symposium on Flue Gas 

Desulfurization, volume 2 

£PB81-243164] p0035 882-15652 

BASTE BAIEB 

Production and utilization of methane from 
anaerobic sludge digestion in D.S. 
wastewater-treatment plants 

£DE81-029958] pOIOI 882-11246 

Kinetics of wet oxidation of biological sludges 
from coal-conversion wastewater treatment 


£DE82-000525] 

BASTES 


p0021 882-12674 


survey of particulate emission macro- and 
micro-sampling and sizing methods 
£DE81-028348] p0014 882-11642 

BATEB 

The development and design of steam/water solar 
receivers for commercial application 
£ASBE PAPEB 81-S0L-4] p0042 A82-10972 

Parametric study of the cadmium 

thermoelectrochemical hydrogen cycle 

p0083 A82-11785 

Alkaline sointion water electrolysis - '81 

p0083 A82-11786 

Development status of the General Electric solid 
polymer electrolyte water electrolysis technology 
hydrogen production 

p0083 A82-11787 

The GA sulfur-iodine water-splitting process - A 
status report . 

‘ p0084 A82-11844 

Thermochemical processes for hydrogen production 
by water splitting - From theory to practice 

p0086 A82-18392 

BATEB COBSDBPTIOH 

Hater and energy usage in coal preparation 

£PB81-238248] p0112 882-13486 

BAIEB FLOB 

One-dimensional model of vapor-dominated 
geothermal systems 

p0089 A82-11033 

Planning an underground pumped hydro project for 
the Commonwealth Edison Company 

p0154 A82- 11847 

Fracture flow of groundwater in coal-bearing strata 
£DE81-023810] p0096 882-10479 

BAIEB BEAIIBG 


Conceptual design of an advanced water/steam 

receiver for a solar thermal central power system 
£ASBE PAPEB 81-SOL-5] p0042 A82-10973 

Thermal performance of a solar still 

p0058 A82-16229 

Hind driven fluid devices for water beating 

p0134 A82-17639 

Solar project description for living systems 
single family residence, Davis, California 
£DE81-029743] p0064 882-10511 
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B&IEB POUOIIOB 


SOBJECI IHDEZ 


Application ot solar thermal energy to haildings 
and industry 

[SEBI/TP-641-1222] p0066 H82-10563 

Preliminary investigation on a primary energy 
saving beat supply system for the residential 
district "Baria lindcnhof" in Oorsten, Best 

Germany using river mater as a heat source 

and systems engineering 

[BaPI-PB-T-ao-157] pOOOB H82-10572 

The Rogers focusing heliostat experimental program 

at Rensselaer Polytechnic Institute 
[PB81-226813 ] pQ071 H82-11625 

Solar Heating And Cooling Of Buildings (SHACOB ) i 
Requirements definition and impact analysis-2. 
Volume 2: Domestic hot water systems 

[DE82-900207 ] p0071 H82-12279 

Fuel savings in hot water heating plants by 

application of heat pumps operated with natural 
gas (natural gas beat pump) . Project: gas engine 
[BBFI-PB-T-aO-125] p0020 M82-12641 

Appliance efficiency and the solar building 

[DE81-029073] p0075 H82-13265 

Hoorbead district heating, phase 2 

[DE81-029689] p0031 H82-15556 

HATBB POLLDTIOH 

Assessment of water supply contamination due to 
underground coal gasification 

[PB81-209215] p0021 882-12680 

Effects of coal fly-ash disposal on water quality 
in and around the Indiana Dunes Bational 
Lakeshore, Indiana 

[PB81-238479] p0034 882-15624 

HAXEB QDALITX 

Assessment of water supply contamination due to 
underground coal gasification 

[PB81-20921S] p0021 882-12680 

Effects of coal fly-ash disposal on water quality 
in and around the Indiana Dunes Bational 
Lakeshore, Indiana 

f PB81-238479] p0034 882-15624 

BATEB BESOOBCES 

Feasibility of a small scale pumped storage 
demonstration project. Bibbing, Binnesota 
[DE81-028678] p0155 882-10525 

Coal liquefaction demonstration plant near 
Borgantown, Best Virginia; water assessment 
report section 13(b) 

[PB81-216095] p0103 882-11269 

Coal liquefaction demonstration plant near 
Borgantown, Rest Virginia: Hater assessment 

report 

[PB81-216103] pOOII 882-11270 

Synthetic fuel development for the Dpper Bissouri 
Blver Basin. Section 13: Hater assessment report 

[PB81-224537] pOOII 882-11276 

Great Plains gasification project, Bercer County, 
Horth Dakota; water assessment report section 
13(c) 

[PB81-2161 11 ] p0013 882-11524 

Great Plains gasification project, Bercer County, 
north Dakota; water assessment report 
[PB81-216129 ] p0013 882-11525 

HATBB VAPOB 

Experimental demonstration of the feasibility of 
the Bist Flow Ocean Thermal Energy Process 
[AlAA PAPER 81-2596] p0136 A82-18220 

HAXEB HAVES 

Ocean energy-waves, currents, and tides 

[DE81-025708] p0105 882-11611 

HAXEB HHEELS 

Bodular hydro dam approach to the economic 

development of ultra low-head hydropower 

[DE81-027817] p0019 882-12635 

HAXEBPBOOFIBG 

Suppression of coal dust explosion by water 
barrier in a conveyor belt entry 

[PB81-233306] p0024 882-13489 

HAXEBHAVE EHBBGI COHVEBSIOH 
Raves of energy 

p0121 A82-10450 

Horth American tidal power prospects 

p0131 A82-15667 

International Symposium on Have and Tidal Energy, 
2nd, St. John's College, Cambridge, England, 
September 23-25, 1981, Proceedings 

p0135 A82-18124 


Fabrication, testing, and modeling plans for a 
125-kH counter-rotating-turbine wave energy 
converter 

[DE81-023946] p0137 882-10559 

Ocean energy-waves, currents, and tides 

[DE81-025708] p0105 882-11611 

Overview and FY 1981 progress on open-cycle OTEC 
power systems 

[DE81-029277] p0144 882-15580 

HAVE PBOPAGAXIOH 


Proposed experimental studies for assessing 
ionospheric perturbations on SPS uplink pilot 
beam signal 

p0147 882-12543 

Ionospheric effects in active retrodirective array 
and mitigating system design 

p0147 882-12551 

HAVEGOIDE ABTEHBAS 

SPS antenna element evaluation 

p0148 882-12555 

Evaluation of thick wall wave guide element 

p0148 882-12557 

Bethod for precision forming of low-cost, 

thin-walled slotted waveguide arrays for the SPS 

p0148 882-12558 

HEAIBBB 

Effects of atmospheric variability on energy 
utilization and conservation 

[DE81-026308] p0008 882-10592 

HEAIBBB F0BECASIIS6 

The Seasat commercial demonstration program 

p0115 882-14561 

HEIGHT BBDDCTI08 

High performance silicon solar arrays employing 
advanced structures 

p0045 A82-11758 

Thin cells - Their present status and future areas 
of development 

p0046 A82-11764 

Lightweight hydrides for automotive storage of 
hydrogen 

p0084 A82-11790 

HELDIHG 


Space nuclear safety and fuels program 

pOIII 882-12921 


BELLS 

Flow in geothermal wells. Part 4: Transition 

criteria for two-phase flow patterns 
[DE81-028312] p0096 882-10366 

Two-phase flow in geothermal energy sources 

(DE81-029037] p0103 882-11404 

Rell-water-source heat pump field performance study 
[DE81-024136] p0012 882-11419 

Designing process wells for an underground 

coal-gasif ication environment 

[DE81-028434] p0108 882-12264 

Geothermal reservoir assessment: Horthern basin 

and range province Stillwater prospect, 

Churchill County, Hevada 

[DE82-000529] p0109 882-12516 

Field demonstration of the conventional steam 
drive process with ancillary materials 
[ DE81-026849] p0115 882-14522 

Field demonstration of the conventional steam 
drive process with ancillary materials 
[ DE81-026962] p0115 882-14523 

BEST VIBGIBIA 


Coal liquefaction demonstration plant near 
Borgantown, West Virginia; water assessment 
report section 13(b) 

( EB81-216095] p0103 882-11269 

Coal liquefaction demonstration plant near 
Borgantown, Best Virginia: Hater assessment 

report 

[PB81-216103] pOOII 882-11270 

Pyrolytic characterization of the organic matter 
in selected coals and in the Devonian shales of 
southern Best Virginia 


HBI5KEB COBPOSIXES 


p0113 882-13578 


Electrodes and diaphragms for fuel cells 

( BBFT-FB-T-81-047] p0143 882-14666 

HICKS 


Effect of w:ck dryness on the performance of heat 
pipes with separate channels 


BIRD (BEXEOBOLOGX) 

Hind ripple analysis 
[AIAA PAPEB 81-2580] 


p0005 A82-16272 
p0129 A82- 14033 
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SUBJECT IIOBX 


BIHDPOBEB DTILIZATIOI 


BIU OIBBCIIOH 

Dp- and dovo-wind lotor half interXerence aodel 

for VAST Vertical Axis Bind Turbines 

[AIAA PAPBB 81-2579] p0129 A82-14031 

Bind energy for the Federal Bepablic of Gernany 

p0130 A82-143S8 

BIBO BPPECXS 

Band ripple analysis 

[OE81-030129] p0138 B82-11044 

BIBO PBOFUBS 

Characteristics of vertical wind profiles at 

uindpowered turbine sites 

p0091 A82- 17632 

BetHork wind pover over the Pacific northvest. 
Appendix 1: Bind statistics sanaaries for the 

Hind power data stations 

[OB81-029291 ] p0112 B82- 13518 

BIBO SHBAB 

A tHO-diaensional study of the naxinna power that 
can be obtained froo a wind turbine in a wind 
shear layer 

[FPA-134] p0140 B82-12537 

BIBO XOBBBl TESTS 

The effect of shielding on the aerodynamic 
perfornance of Savonius wind turbines 

p012S A82-11826 

First results from the UBass wind tunnel test 

program for windpowered generator optimixation 

p0134 A82-17643 

BIBO VABIAIIOBS 

Bind ripple analysis 

[OE81-030129] p0138 B82-11044 

BIBO VBLOCIII 

Utility operating strategy and requirements for 
the wind pcwer forecast 

[AIAA PAPEB 81-2539] p0127 A82-14007 

Bind energy for the Federal Bepublic of Germany 

p0130 A82-14358 

Analytical solution of a simulation model for wind 
turbines 


p0132 A82-16600 

Alcoa vertical axis wind turbines 

p0133 A82-17628 

Bind energy conversion system design and analysis 
program 

p0133 A82-17630 

Characteristics of vertical wind profiles at 

windpowered turbine sites 

p0091 A82-17632 

Overview of the Bind Energy Application Betwork 
for Hawaii 

p0133 A82-17634 

Yaw dynamics of a horizontal axis wind turbine 

p0133 A82- 17637 

A two-dimensional study of the maximum power that 
can be obtained from a wind turbine in a wind 
shear layer 

[FFA-134] p0140 B82-12537 

Betwork wind power over the Pacific northwest. 
Appendix 1: Bind statistics summaries for the 

wind power data stations 

[DE81-029291 ] p0112 H82-13518 

Bumerical wind-speed simulation aodel 

[DE82-000956] p0113 B82-13627 

Bind speed simulation for economic evaluation of 
wind energy conversion systems 

[DE81-030077] p0119 B82-15560 

BIBD TELOCITY BEASUBEBEBT 


Performance testing of a Savonius windmill rotor 
in shear flows 


p0125 A82-11827 

Evaluation of wind turbine generator operational 
hysteresis using 'Hethod of Bins' 

p0133 A82-17636 

BIBDBILLS (BIBDPOBEBEl) BACBIBES) 

Application of orthotropic plate theory to 
windmill blade design 

p0121 A82-10978 

The effect of shielding on the aerodynamic 
performance of Savonius wind turbines 

p0125 A82-11826 

Performance testing of a Savonius windmill rotor 
in shear flows 


p0125 A82-11827 

Siting and land-use considerations in wind energy 
development 

[AIAA PAPEB 81-2541] p0003 A82-14009 

A modular simulation model for a wind turbine system 
[AIAA PAPEB 81-2558] p0128 A82-14017 


A first order mathematical model of the lift/drag 
characteristics of aerofoil sections 

p0130 A 82- 14357 

An analytic aodel of high solidity vertical axis 
windmills 

p0131 A82-14360 

Potential dynamic impacts of wind turbines on 
utility systems 

p0131 A82-15071 

Bind-energy recovery by a static Scherbins 
induction generator 

p0131 A82-15650 

Bind driven fluid devices for water heating 

p0134 A82-17639 

Bater-pumping-windmill designs: A handbook 

[DE81-904016] p0137 B82-10536 

BIBDOBS (APSBTDBES) 

Optical degradation of antireflective silica file 
on solar collector windows 

p0041 A82-10836 

Comparison of residential window distributions and 
effects of mass and insulation 

[DE81-027938] p0017 B82-12283 

BIBDPOHBB DTIUEATIOB 

Alternative power sources for residential 
air-conditioning systems 

p0039 A82-10331 

Bet energy analysis of small wind energy 
conversion systems 

p0121 A82-11389 

Utilization of wind/solar energy in generating 
electricity in Saudi Arabia 

p0049 A82-11830 

Beview of electrochemical energy conversion and 
storage for ocean thermal and wind energy systems 

p0126 A82-11832 

Analysis of electric utility investments into wind 
power 

[AIAA PAPEB 81-2537] p0003 A82-14006 

Implementation of a siting methodology for utility 

size BECS in western Massachusetts and 
northwestern Connecticut 

[AIAA PAPEB 81-2540] p0091 A82-14008 

Cost estimates for advanced/innovative wind energy 
conversion systems /ABECS/ 

[AIAA PAPEB 81-2557] p0128 A82-14016 

Botor speed control by automatic yawing of 
two-bladed wind turbines with passive cyclic 
pitch variation 

[AIAA PAPEB 81-2570] p0129 A82-14027 

Lightning protection for wind turbine electronics 
[AIAA PAPEB 81-2571] p0129 A82-14028 

Bind ripple analysis 

[AIAA PAPEB 81-2580] p0129 A82-14033 

One viewpoint concerning unit size in the 

development of wind turbines 

p0131 A82-14845 

American Bind Energy Association, Batioual 
Conference, Pittsburgh, PA, June 8-11, 1980, 
Proceedings 

p0132 A82-17626 

Energy potential and early operational experience 
for large wind turbines 

p0132 A82-17627 

Application of large and small wind turbine 
generators - A utility perspective 

p0133 A82-17629 

Overview of thdl Bind Energy Application Betwork 
for Hawaii 

p0133 A82-17634 

Bind energy and the Bation's rural electric systems 

p0091 A82-17645 

Security assessment of pover systems including 
energy storage and with the integration of wind 
energy 

[DE81-030166] p0140 H82-12590 

Spectra over complex terrain 

[DE81-028734] p0112 H82-13473 

Betwork wind power over the Pacific northwest. 
Appendix 1: Bind statistics summaries for the 

wind power data stations 

[DE81-029291] p0112 H82-13518 

Bind Power: Besearch on network wind power over 

the Pacific northwest. Executive summary 
[DE81-029360] p0142 B82-13519 

Application of Bayesian analysis for wind energy 
site evaluation 

p0113 B82-13619 
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Baoiecj.cal wind-speed siaulation model 

I0E82-OOO956] p0113 H82-13627 

Hind speed simulation for economic evaluation of 
wind energy conversion systems 

[DE81-030077] p0119 H82-15560 

HIHOPOHEBBB GEBEBITOBS 

Small sodium sulfur battery for solar and wind 
energy systems 

p00«7 A82-11778 

Establishment of ncise acceptance criteria for 
wind turbines 

p0125 &82-1182S 

An overview of fatigue failures at the Bocky Flats 
Hind System lest Center 

p0125 A82-11828 

A vertical axis cyclogiro type wind-turbine with 
freely-hinged blades 

p0125 A82-11829 

Otilization of wind/solar energy in generating 
electricity in Saudi Arabia 

p0049 A82-11830 

Design considerations for small wind energy 
conversion and storage systems 

p0126 A82-11831 
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commercial buildings 

£ DE81-027979] p0079 H82-15247 

ABZBC BESEABCB COBP., ABBAPOLZS, BD. 

The use of flight management computers in air 
carrier operations in the 1980s 
£AD-A105621] p0027 B82-14071 

ABZZOBA OBZV., TDCSOB. 

Sulfur pollution control. Phase 1 : Ihe 

disposal program 

f PB81-222612] p0014 H82-11652 

sulfur pollution control. Phase 1: Ihe 

disposal program (sections 5 through 7) 
EPB81-222804] p0015 H82-11655 

Fuel nitrogen conversion during fuel rich 
combustion of pulverized coal and char 

p0105 B82-12156 

Guidebook for solar process-heat applications 

£DE81-027977] p0072 H82-12598 

ABKABSAS OBZV., FAYEIIBVZLLE. 

Bississippi County Community College solar 
photovoltaic project 

£DE81-030669] p0068 B82-11554 

ABBY AVZAIZOB BESEABCB ABD DEVELOPBBHX COBBABD, 
CLEVELAHD, OBZO. 

Ihe effect of rotor blade thickness and surface 
finish on the performance of a small axial 
flow turbine 

£ HASA-IB-82726] ' p0141 H82-13114 

ASTBO BESEABCB COBP., CABPZBTEBZA, CALZF. 

Bigh performance silicon solar arrays employing 
advanced structures 

p0045 A82-11758 
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COBfOBlTE SODBCS IBDBZ 


BOEIBG COBFOIBB SEBVICES, IHC. . SBASILB, BASB. 


ATLAHTA OHIV. , GA. 

Cooperative progran of applied energy research 
technology development 

[DE81-028916 ] p0007 S82-10517 

AODI HSO .AOTO OBION A. 6., HECKABSOLB (BEST GEBBAHI) . 
Fuel savings in hot water heating plants by 
application of heat pomps operated with 
natural gas (natural gas heat pump) . Project: 
gas engine 

CBHFT-FB-T-80-125] p0020 N82-126«1 

AOTOBATIOH XHOOSTBIES. IBC. , SIITEB SFBIBG, BO. 

Solar energy system performance evaluation: 

Forest City Dillon, Bashington, D.C., January 
1980 - December 1980 

[DE81-028174] p0068 H82-11560 

Solar energy system performance evaluation: 
Bontecito Pines, Santa Bosa, California, 

November 1979 - April 1980 

[DE81-028175] p0068 H82-11561 

Environmental data for sites in the National 
Solar Data Network 

[DE82-000071 ] p0075 N82-12707 

AXIOHAXIX, LOS ABGELES, CALIF. 

An active alignment scheme for the HPIS array 

p0147 N82-12541 


B 

BABCOCK AND BILCOX CO., ALLIANCE, OBIO. 

Computational tools for pulverized-coal combustion 
[DE81-028582] , p0098 H82-11148 

BALES-BCCOIN IBACTIONEAIIC, INC., EL PASO, TEX. 

Design study of a continuously variable roller 
cone traction CVT for electric vehicles 
[NASA-CE- 159841] p01S9 N82-12445 

BABBX (TBEODOBE) AND ASSOCIATES, LOS ANGELES, CALIF. 
Study of photovoltaic cost elements. Volume 1: 
Executive report. Volume 2: Project background 

£DE81-030982] p0069 N82-11S66 

Study of photovoltaic cost elements. Volume 3: 
Sandia National Laboratories photovoltaic 
systems design catalog 

[DE81-030986] p0069 N82-11567 

Study of photovoltaic cost elements. Volume 4: 
Installation cost model for residential PV 
systems: Qserm manual 

[DE81-031921] p0069 H82-11568 

Study of photovoltaic cost elements. Volume 5: 
Installation cost model for Intermediate PV 
systems: Users manual 

[DE81-030981] p0069 H82-11569 

BATTELLE COLOBBOS LABS., OHIO. 

Thermophysical properties of coal liquids 

[ DE81-0279446] p0097 N82-10938 

Extensible bridge-conveyor concepts for 
coal-mine face haulage 

£DE81-031974 ] p0146 N82-12525 

Energy recovery from municipal solid waste and 
sewage sludge using multi-solid fluidized bed 
combustion technology 

£DE82-001142] pOIIO N82-12596 

Use of coal cleaning for compliance with S02 

emission regulations 

£PB81-247520] p0034 N82-15618 

BATTELLE PACIFIC NOBTHBEST LABS., BICBLANO, BASH. 

Kinetics and catalysis of producing synthetic 
gases from biomass 

£PB81-217614] pC095 N82-10272 

Techniques for geothermal liquid sampling and 
analysis 

£DE81-030151 ] p0098 N82-11149 

Production and utilization of methane from 
anaerobic sludge digestion in O.S. 
wastewater-treatment plants 

£DE81-029958] pOIOI H82-11246 

Transportation fuels from synthetic gas 

£DE81-029614 ] pQ102 N82-11258 

Sampling design for the 1S80 commercial and 
multifamily residential building survey 
£DE81-028783] pOOII N82-11320 

Bibliography of the seasonal thermal energy 
storage library 

£DE81-030470] ' p0159 N82-12586 

Biomass energy utilization in the Pacific 
Northwest: Impacts associated with 

residential use of solid fuels 
£DE81-029137] p0115 N82-14383 

Haste heat and chill storage in aquifer systems 
£DE81-028016] p0159 N82-14652 


Carcinogenic effects of coal-conversion materials 
£DE81-028108] p0029 N82-14803 

Comparison of potential radiological 

consequences from a spent-fuel repository 
versus natural-uranium deposits 
£0E81-028232] p0029 N82-14910 

Thermochemical production of liquids from biomass 
1DE81-030085] p0117 N82-15226 

Beservoir stability studies 

£DE81-030099] p0160 N82-15510 

Compressed-air energy-storage technology: 

Program overview 

£DE81-030103 ] p0160 N82-15548 

Ecological effects assessment: Beguirements vs 

state-of-the-art 

£ DE81-028092 ] p0032 N82-15598 

BECHTEL COBP., SAN FBANCISCO, CALIF. 

Alternative fuel for the steel industry of 

Northern Indiana: A prefeasibility study of a 

central coal gasification project 
£ DB81-029314 ] pOOlO N82-11233 

BECHTEL POBEB COfiP., SAN FBANCISCO, CALIF. 
Environmental and economic comparison of 

advanced processes for conversion of coal and 
biomass into clean energy 

£ PB81-234239] p0023 N82-13256 

BELL AEBOSPACE CO., BOFFALO, N. Y. 

High-mass-flux coal gasifier 

£ DE81-029807 ] p0094 N82-10257 

BEBGEN ONIV. (BOBBAX) . 

Oil spill identification by chemical analysis 

p0115 N82-14583 

BIOASSAX SISTENS COBP., BOBDBB, HASS. 

Development of testing procedures and 

bibliographic information relevant to the 
testing of solid wastes resulting from 
synthetic fuels production 

£D£81-030822] p0020 N82-12661 

Development of testing procedures and 

bibliographic information relevant to the 
testing of solid wastes resulting from 
synthetic-fuels production 

£DE81-O30671] p0021 N82-12673 

BIOBETICS COBP., BAHPTON, VA. 

Establishment of noise acceptance criteria for 
wind turbines 

p0125 A82-11B25 

BOEING AEBOSPACE CO., SEATTLE, BASB. 

SPS large array simulation 

p0071 N82-12S40 

SPS phase control studies 

p0147 N82-12549 

SPS fiber optic link assessment 

p0147 N82-12550 

High efficiency SPS klystron design 

p0148 N82-12552 

SPS antenna element evaluation 


p0148 N82-12555 

Evaluation of thick wall wave guide element 

p0148 N82-12557 

Bectenna system design 


p0149 N82-12561 

Hodified reference SPS with solid state 
transmitting antenna 


p0149 N82-12566 

SPS solid state antenna power combiner 

p0149 N82-12567 

BOEING CO., SEATTLE, BASH. 

Solar project description for Public Service 
Company of New Hexico (lot 7) single family 
residence. Bio Bancho, New Hexico 
£DE81-027853] p0063 N82-10509 

Solar project description for Colorado Sunworks: 
Single family 

(DE81-028054] p0064 N82-10510 

Solar project description for living systems 
single family residence, Davis, California 
£DE81-029743] p0064 N82-10511 

BOEING COBPDTEB SEBVICES, INC., SEATTLE, BASH. 
Intermediate photovoltaic-system application 
experiment operational performance report. 

Volume 1: For Lovington Square Shopping 

Center site, Lovington, New Hexico 


£DE81-028971 ] p0065 N82-10543 

Intermediate photovoltaic system application 
experiment operational performance: Executive 

summary. Volume 1: For Neuman Power Station, 

£1 Paso, Texas 


£DE81-031934] 


p0072 N82-12602 
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COBfOBAIE SOOBCE IBDEX 


Interoediate photovoltaic sjstem applxcation 
experinent operational performance report. 

Volume 2 for Beverly Hxgh School, Beverly, Bass. 
[DE82-000811 ] p0077 H82- 13532 

BOEIBG EBGIBEEBIBG BBC COBSTBDCTIOB. SEAI3LE, BASB. 

Feasibility and economic study of medium-Btu 
coal gas blended with high-Btu by-product gas 
as an industrial energy source at Billings, 
Bontana 

[DE81-030622] p0107 H82-12254 

BOHH OBIV. (BESI GEBBAHY) . 

Electrodes and diaphragms for fuel cells 

tBBFT-FB-T-81-047] p0143 H82-14666 

BOOZ-ALLEB ABO BABILIOB, IBC., BETBESCA, HD. 

Oser needs for solar decrsion-making tools: The 

homeburldrng industry 

[DE81-027293] p0067 B82-11325 

BOSTOB COLL., BESTOB, BASS. 

Exploration of coal and anthracitic carbonaceous 
shale resources, Barragansett Basin, 
Bassacbusetts, and Bhode Island 
[DE81-030895] p0104 B82-11523 

BBIIISH GAS COBP., BEBCASSIE-DPOB-TYBE (EHGLAHD) . 
Bicroprocessor applications for the monitoring 
and control of gas supplies 

[EBS-E-276] p0097 M82-10735 

BBOBECK (BlLLIAfl B.) ABO ASSOCIATES, BEBKELEI, CALIF. 
Dynamic stability of stacked disk type flywheels 
[DE81-030008 ] p0156 H82-10535 

BBOOKHAVEB BAIIOBAL LAB., OPTOB, B. I. 

Flame-retentron head burner efficiency test 

results and analysis: Space-heating-eguipment 

test program 

[DE81-030219] p0093 M82-10153 

Fusion as a source of synthetic fuels 

[BHL-29281 ] p0086 S82-11257 

Investigation of the zinc electrode reaction 

[DE81-030221 ] p0157 B82-11368 

DOE solar-assisted heat-pump program: Its 

evolution and its potential 

[DE81-026055] pfl067 H82-11413 

Chemical heat pump program: in overview 

[DE81-025086] p0012 H82-11414 

Impurity effects in a-Si:H solar cells 

[DE81-025069] p0069 H82-11575 

Solar heat pump simulator 

[DE81-024368] p0070 H82-11583 

Low-cost solar flat-plate-collector development 
tDB81-025081 ] p0070 H82-11584 

Hodeling energy-conservation potentials of 
community energy-system technologies 
[DE81-026059] p0013 H82-11589 

Development of catalytic systems for the 

conversion of syngas to jet fuel and diesel 
fuel and higher alcohols 

[DE82-000067 ] p0108 M82-12255 

Comparative economic performance of selected 
passive solar heating and cooling technologies 
[DE81-030220] pC072 N82-12600 

Bodelling energy-economic interactions in 
developing countries: A linear- programming 

approach 

[DE81-026048] p0020 H82-12637 

Proyect impact analysis as an optimal control 
problem 

[DE81-028465] p0021 N82-12842 

Cryogenic testing of 100-m supercond acting power 
transmission test facility 

£DE81-02 8331 ] p0150 B82-13517 

Coal-oil mixtures: An alternative fuel for the 

commercial markets and large residential markets 
[DE81-028335] p0114 H82-14379 

Potential supply of synthetic fuels from Alaskan 
hydroelectric power and coal 

£DE81-025743 ] p0114 B82-14381 

Development of a metal hydride process for 

hydrogen recovery from supplemented natural gas 
£DE81-022685] p0086 B82-14382 

Systems analysis of hydrogen/natural gas 
supplementation and separation 

£DE81-021383] p0087 H82-15220 

Improved technigue to measure electronically AC 
losses in superconducting cables 
£DE81-029323] p0150 H82-15338 

Bole of large scale energy systems models in BGD 
planning 

£DE81-026058] p0031 H82-15543 


Comparative thermal performance of direct gain, 
Irombe, and sunspace w all s 

£DE81-030546] p0081 H82-15571 

Real-time coarse-particle mass measurements in a 
high-t emperature/pressure coal-gasifier 
process treatment 

f DE81-030039] p0119 H82-15604 

Beal time coarse particle mass measurements in a 
high temperature and pressure coal gasifier 
process treatment 

£DEB1-030036] p0033 H 82-156 0 9 

Application of an LP model to strategic planning 
of multinational cooperative BD and D programs 
£D£81-029325] p0035 H82-16014 

BBOBE DBIV., PBOVIDEBCE, B. 1. 

Flow in geothermal wells. Part 4: Transition 

criteria for two-phase flow patterns 
[ DE81-028312 ] p0096 H82-10366 

Analysis of thermal/mechanical energy-conversion 
concepts 

£D£81-027854 ] p0139 H82-11585 

BDBDESAHSTALT FDEB GEOBISSEHSCBAFTEB OBD BOHSTOFFE, 
HAHBOVEfi (BESI GEBBAHY) . 

Development of organic geochemical and isotope 
technigues for hydrocarbon exploration 
£BBFT-FB-T-80-076] p0097 H82-10482 

BDBEAO OF BIBBS, PIIISBOBGH, PA. 

Creating a safer environment in OS coal mines: 

The Bureau of Bines Bethane Control Program, 
1964-79 

£PB81-233918] p0112 B82-13488 

Suppression of coal dust explosion by water 
barrier in a conveyor belt entry 
[PB81-233306] p0024 H82-13489 

BDBEAO OF TBE CEBSOS, BASHIBGTOB, D. C. 

Fuels and electric energy consumed 

[PB81-240442] p0032 B82-15594 

BDBBS ABD BOB, IBC., BOODBOBY, B. Y. 

BBD oxidant interoediate temperature ceramic 
heater study 

£ BASA-CB-165453] p0144 B82-15527 

BOBBS ABD BOB IBDOSIBIAL SEBVICES COBP., PABABDS, 

B. a. 

Low/medium Btu coal gasification assessment 
program for potential users in Hew Jersey: 
Executive summary 

£DE81-025475] pOIII B82-13247 

c 

CALIFOBBIA DEPT. OF COBSEBVATIOB, SACBABEBTO. 

Geophysical survey, Paso Bobles geothermal area, 
California, part of the resource assessment of 
low- and moderate-temperature geothermal 
resource areas in California 

(DE81-026038] p0109 N82-12517 

Eesource assessment of Low and 

Boderate-temperature geothermal waters in 
Calistoga, Bapa County, California 
£DE81-025559) p0109 B82-12518 

CALIFOBBIA DBIV., BEBKELEY. LABBEBCE BEBKELEY LAB. 
Chemistry and morphology of coal liquefaction 

£DE81-028899] p0095 H82-10264 

Bovel design of pressure vessels and thermal 
shields in coal gasifiers 

£DE81-025828] p0104 B82-11474 

Calcium/metal sulfide battery development program 
£ABL-81-14] p0158 B82-11578 

Controls for solar heating and cooling 

(DE81-025209] p0070 H82-11593 

Overview of the applied battery and 
electrochemical research program 
£DE81-027397] p0158 B82-11594 

Bechargeable molten-salt cells 

£DE81-027091 ] p0158 H82-11595 

Intergrated assessment for energy-related 

environmental standards: A summary of issues 

and findings 

£DE81-028552] p0014 B82-11646 

Orban ecosystem and resource-conserving urbanism 
in Third Borld cities 

£DE81-029854 ] p0016 B82-11995 

Oxydesulf nrization of coal by acidic iron 
sulfate solutions 

£D£82-000464 ] p0106 B82-12199 

Study of ATES thermal behavior using a steady 
flow model 

£DE81-030883] p0159 B82-12396 
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COBBISSIOH OE THE EOBOFEAH COHHDHITIES 


Analysis of the energy impacts of the DOE 
Appropriate Energy Technology Small Grants 
Program; Hethod and results 

[DE81-029844] p0028 H82-14651 

Potential energy savings in the residential 
sector of the United States 


[DE81-028873 J p0028 882-18662 

Theoretical hasls of the DOE-2 bailding energy 
use analysis program 

[DE81-028896] p0030 H82-15242 

Incremental coding load determination for 
passive direct gain heating systems 
[DE81-029862] p0081 H82-15575 

Overview of active solar absorption/Sanhine 
cooling program 

[DE81-028041] pOC82 H82-15577 

Verification of BLAST by comparison with 

measurements of a solar-dominated test cell 
and a thermally massive building 
fDE81-029883] p0082 H82-15578 

Kinetics of reactions in a wet flue gas 
simultaneous desulfurization and 
denitrification system 


[DE81-029853] p0033 H82-15607 

Indoor ait quality 

tDE81-02 9857 J p0033 M82-1S611 

GBAD: A tool for program analysis and progress 

monitoring 

[DE81-028098 ] p0120 K82-15981 

CALIFOBBIA OBIT., DATIS. 

Chronic exposure of a honey bee colony to 2.45 
GHz continuous wave microwaves 


p0003 A82-14347 

CALIFOBHIA UNIT.. LITEBHOBB. LAHBEHCE IITBBHOBE LAB. 
Bechanical energy storage technology project 

[DE81-029753] p0155 K82-10508 

Dynamic stability of stacked disk type flywheels 
[DE81-030008] p0156 H82-10535 

Solar coal-gasif ication reactor for 
hydrocarbon-free synthesis gas 

[DE81-026600 ] p0067 H82-11247 

Controlled Betracting Injection Point (CHIP) 
system: A modif ied-stteam method for in situ 

coal gasification 

[DE81-026477] p0102 H82-11248 

Possible use of coal in Hawaii, I960 - 2000 

[DE81-028266 ] pOOlO N82-11263 

LLBL underground coal gasification project 

[DE81-030634 ] p0103 N82-11267 

Hechanical Energy Storage Technology (BEST) 
development 

[DE81-026800] p0158 S82-H596 

Computer models to support investigations of 
surface subsidence and associated ground 
motion induced by underground coal gasification 
[DE81-027131 ] p0015 H82-11712 

Designing process wells for an underground 
coal-gasif ication environment 

[DE81-02 84 34] p0108 K82-12264 

Soviet OCG experience specifically related to 
field experiments in the Bolted States 
[DE81-028642] pOIII S82-13244 

Ultimate in building energy analysis; DOE-2 and 
BLAST 

[DE81-028703] p0023 H82-13263 

Design and test of two-step solar oil shale retort 
[DE82-000964 ] p0077 N82-13543 

LLNL 1981: Technical horizons 

[DB81-028265] p0026 B82-14048 

Hathematical modelling of some chemical and 
physical processes in underground coal 
gasification 

[DE81-027941 ] p0116 S82-14613 

Fire-protection research for energy technology: 

Ey 80 year end report 

[DE82-000970] p0161 H82-14649 

Flywheel rotor and containment technology 
dev elopment 

[DE81-028047] p0159 N82-14655 

Future of electricity for automobiles; Advanced 
electric vehicle concepts 

[DE81-028235] p0029 H82-14987 

High-pressure solvent extraction of methane from 
geo pressured fluids 

[DE81-027713] p0117 N82-15227 

Three-dimensional, finite elemental model for 
simulating heavier-than-air gaseous releases 
over variable terrain 


[DE81-028689] 


p0032 H82-15602 


Elemental composition of atmospheric 

fine-particles emitted from coal burned in a 
modern electric power plant equipped with a 
flue-gas desulfurization system 

[DE81-030073] p0033 H82-15610 

Hethodology and basic algorithms of the 
Livermore Economic Hodeling Systems 
[DE81-029430 3 p0035 H82-15833 

CALIFOBHIA OHIT. , LOS AH6ELES. 

A computer simulation modeling study to predict 
air quality impacts from a 500 HR coal-fired 
power plant 

p0020 H82-12650 

Asymmetric stress and failure analysis 

f DE81-026842] p0142 H82-13451 

CASE BESIEBH BESEBTE OBIT., CLETELAHO, OHIO. 

Hulti junction high voltage concentrator solar 
cells 

p0047 A82-11796 

Transient catalytic combustor model 

[NASA-CH- 165324] p0142 H82-13507 

CBNTDBT EBGIBEEBIHG, INC., TOHSOB, HO. 

Evaluation of landfill gas as an energy source 
[DE82-000116] pOIIO H82-12584 

CBEHICAL OIL BECOTEBI CO., BAKEBSFIELD, CALIF. 

Field demonstration of the conventional steam 
drive process with ancillary materials 
[DE81-026962] p0115 H82-14523 

CHEHISCHE HEBKE, HOELS (BEST GEBHANI) . 

Assessment of potential future markets for the 
production of hydrogen from water 
[BHFT-FB-T-B1-012] p0086 N82-12266 

CHEBBXBOOD FABHS, HILLIABSBDB6, HIGH. 

Progect demonstration of wind-turbine 

electricity: Interconnecting a northern 

Hichigan fruit farm with a major utility 
[DE81-030950] p0138 N82-11380 

CHICAGO DNIT., ILL. 

Nonimaging concentrators for photovoltaic arrays 
in space 

p0046 A82-11761 

Integrated function nonimaging concentrating 
collector tubes for solar thermal energy 
[DE81-029677] p0064 H82-10521 

CHBXSLEB COfiP., OETfiOIT, HICB. 

AGT-102 automotive gas turbine 

[NASA-Cfi-165353] p0140 N82-12444 

CINCINNATI ONIT., OHIO. 

Coal hydrogenation via bonding of metallic 

compounds to coal, part 1. Solubilization of 
Illinois bituminous coal - the critical 
importance of methylene group cleavage, part 2 
[DE81-027562] pOlOO N82-11236 

CITX DHIV. OF HEN lOBK, N. Y. 

Thermoelectric conversions based on noise 
rectification 

p0138 H82-10936 

COECOBP, HOONTAIN TIEN, CALIF. 

Workshop proceedings: Combustion Turbine 

Residual Oil 

[EPBI-NS-80-132] p0103 N82-11261 

Investigation and research of specific 

combustion-turbine and combined-cycle field 
problems 

[ DE81-904231 ] p0141 H82-12592 

COLOBADO SCHOOL OF HINES, GOLDEN. 

Enthalpy measurement of coal-derived liquids 

[DE81-029481] p0097 N82-10939 

COLOBADO STATE DNIT., FOBI COLLINS. 

Effects of atmospheric variability on energy 
utilization and conservation 

[DE81-026308] p0008 N82-10592 

BEPEAT facility. Report for Hay, June, July 

IDE81-028156] p0079 N82-14665 

COLOBADO DNIT. AT BOOLDEB. 

Geology of the nahcolite deposits and associated 
oil shales of the Green Biver Formation in the 
Piceance Creek Basin, Colorado 

p0105 N82-11683 

COHBUSTION ENGINEBBING, INC., NINDSOB, CONN. 

Low-Btu gasification of coal for electric power 
generation, phase 1, 2, and 3 

IDE81-029482] p0112 N82-13248 

COHHISSION OF THE EDBOPEAH COHHONITIES, LOXEHBOOBG. 

Application of different KFA-models in the 

framework of the energy research programme of 
the European Communities 

[EDB-6758-EH] p0019 N82-12597 
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COHHDIZCATIOMS SATEU.ZZE COBB., CLABKSBDBG, BD. 

High- and lo«-resi?tivity silicon solan cells 

pOC46 A82-11762 

COflPTBOLLEB GBIBBAL Of IBB OBITED SXAIBS, 

HASHIBGIOB, O.C. 

Batural gas plan needed to provide greater 

protection for high-priority and critical uses 
[ PB81-228488J p0023 S82-13255 

Billions wasted trying to develop major energy 
information system 

[AFBD-81-40] pC029 S82-14959 

COBBECTICOI DBPl. OF fBAHSPOBIAIlOB, BEIBBBSFIBIB. 
construction of a pecycled Portland cement 
concrete pavement 

[PB81-233553] p0023 H82-13267 

COHOCO BOBBAZ, IHC., OSLO. 

Offshore petroleum industry environmental data 
reguirements: Emphasis on remote sensing 

p0027 H82-14557 

COOBOIHATIHG BESEABCH COOBCIL, IBC.. AILABIA, GA. 
Informational report on the measurement and 
characterization oi diesel exhaust emissions 
[PB81-2212S1 ] p0009 B82-11175 

COOBS POBCELAXB CO., OOLBBB, COLO. 

LOW cost silicon-op-ceramic photovoltaic solar 
cells 

p0059 A82-17098 

COBBELL OBIV. , IXBACA/ B. I. 

Ethanol production in southern tier east region 
of Bew Yorh: Technical and economic feasibility 

IPB81-226979] pOOIl H82-11275 

Pyrolysis of coal-drived fuels using the 

laser-powered homogeneous pyrolysis technique 
[DB82-000251 ] p0t06 H82-12196 

COBPOBATE-ZECH PLABBlfG, IBC., BALTHAB, BASS. 
Augmentation of research and analysis 

capabilities for timely support of automotive 
fuel economy activities. Volume 1: summary 

[ PB81-219479 ] p0022 H82-13018 

Augmentation of research and analysis 

capabilities for timely support of automotive 
fuel economy activities. Volume 2i 
Appendices A thrcngh C 

£PB81-219487] p0022 H82-13019 

Augmentation of research and analysis 

capabilities for timely support of automotive 
fuel economy activities. Volume 3: Appendix D 

[ PB81-21949S j p0022 H82-13020 

CQQHCIL BOB SCIBBSIEIC *BD IBODSTBIAL BESEABCH, 
PBBXOBIA (SOOXB AFBICA) • 

Selectivity in Fischer-Tropsch synthesis: 

Beview and recommendations for further work 

[PB81-223596 ] p0095 H82-10271 

COBBI ABO ASSOCIATES, IBC., lAKElOOD, CCLO. 

Two-phase flow in geothermal energy sources 

£ DE81-029037 ] p0103 B82-11404 


D 

OABXBODTB COLL., BABOfEB, B.B. 

Partial acid hydrolysis pretreatment for 

enzymatic hydrolysis of cellulose: A process 

development study of ethanol production 

p0107 H82-12236 

DATA BESOOBCES, IBC., LBIIBGTOB, HASS. 

Hodels for forecasting energy use in the OS farm 
sector 

£DE81-904220] p0018 N82-12580 

Begional load-curve models: Scenario and 

forecast using the DEI model 

£DE81-904192 ] p0033 H82-15605 

DCS COBP., HASBIHGIOB, D.C. 

Assessment of building diagnostics 

£DE81-027078 ] p0012 B82-11321 

DELAIABE OBIV., HEBABE* 

Zn3P2 as an improved semiconductor for 
photovoltaic solar cells 

£DE81-025587] p0069 H82-11577 

Development of superior denitrogenation and 
isomerization catalysts for processing crude 
oil derived from shale, part 1 

£AD-A105667] p0113 H82-14317 

DEHVEB BESEABCH IBSI. , COLO. 

Two-phase flow in geothermal energy sources 

£DE81-029037] p0103 H82-11404 

DBPABXBBBT OP AGBICDLXDBB, BASBXBGXOB, D.C. 

The young solar collector: An evaluation of its 

multiple farm uses 

£PB81-214132] p0066 B82-10577' 


Energy expenditure and dietary change 

f PB81-218471 ] p0009 H82-10717 

Solar-supplemented, natural air drying of 
shelled corn: The economic limitations 

[PB81-235681 ] p0079 N82-14668 

DEPABIBEBT OF EBEEGI, BABTLESVILLE, OELA. 

Liquid fossil fuel technology 

[DE81-029912] p0094 H82-10250 

Performance characteristics of automotive 
engines in the United States, third series: 

1977 Chrysler 318 CID (5.2L), 2V 
£ PB81-233025] p0023 H82-13435 

Hotor gasolines, winter 1980-81 

£DE81-030845] p0117 B82-15224 

Automotive fuel economy: Potential improvement 

through selected engine and differential gear 
lubricants 

f PB81-240467] p0030 S82- 15453 

DEPAfilBEBX OF EBEBGZ, LABAIIIE, BIO. 

Sixth Underground Coal-Conversion Symposium 

[DB81-027669] p0114 H82-14374 

Bibliography of publications dealing with tar 
sands 


[DE81-026146] p0115 B82-14594 

DEPABIBEBT OF EHEBGX, BOBGABIOBH, H. VA. 

Atmospheric f luidized-bed projects technology 
overview 
[DEB 1-027143] 

Surface coal gasification 
[DE81-03C183] 

Advanced-gasification processes 
[DE81-030184] 

Fixed-bed gasification 
[DE82-000432] 

DEPABTHEBI OF EBEBGI, OAK BIDGB, TEHB. 

Solvent-Defined Coai-1 Demonstration Project. 

Final environmental impact statement. Volume 1 
of 2 


p0102 B82-11251 
p0102 H82-11253 
p0102 B82-11254 
p0108 B82-12261 


[DE81-025983] pOOlO H82-11252 

Information resources in the USA on new and 
renewable energy, a description and directory 
[DE81-028867] p0024 H82-13522 

DEPABIBEBT OF EBEBGI, PITISBUBGH, PA. 

Longwall mining of thin seams 

(DE81-028042] p0116 H82-14612 

DEPABIBEBT OF BBEBGI, BASBIBGTOB, D. C. 

Venezuela, Trinidad and Tobago: Crude oil 

potential from known deposits 

[DE8V027023] p0096 H82-10474 

Electric power supply and demand for the 

contiguous United States, 1981 - 1990 

[DE81-027126] p0012 B82-11376 

Interrelationships of energy and the economy: A 

supplement to the Hational Energy Policy Plan 
required by Title VIII of the US Department of 
Energy Organization Act (Public Law 95-91) 
[DE81-027526] p0013 H82-11613 

Analysis report: Applied analysis model summaries 

[DE81-029278] p0018 B82-12526 

Department of Energy projects 

[DE82-000038] p0018 H82-12579 

Hational interim energy-consumption survey: 

Exploring the variability in energy consumption 
[DE81-029910] p0018 N82-12589 

International energy indicators 

[DE81-028117] p0028 H82-14653 

Annual report to the President and the Congress 
on the state Energy Conservation Program for 
calendar year 1980 

£DE81-025862 ] p0031 B82-15554 

Annual DOE Active Solar Heating and Cooling 
Contractors Beview meeting 

[DE81-028052] p0081 H82-15572 

Technology of controlled nuclecir fusion 

£DB81-027361 ] p0144 B82-15893 

DEPABIBEBT OF BOUSIBG ABD UBBAB DEVELOPBEBT, 
HASBIHGIOB, D. C. 

Solar project description for living systems 
single family residence, Davis, California 
(DE81-029743 ] p0064 B82-10511 

DEUTSCHE FOBSCHDHGS- USD VEBSOCHSAHSTALT FDEB LUFI- 
OBD BADHFAHBT, GOEIXIBGEB (BEST GEBHABI) . 

Calculation of natural modes of vibration for 
rotor blades by the finite element method 
[DFVLB-FB-81-07] p0136 B82-10452 
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GEHEBAL ATOHIC CO., SAB DIEGO, CALIF. 


DBOISCBE FOESCBDHGS- OBD VEBSDCBSAISXALI FOEB LOFI- 
OND BAOHFABBI, STOTTGABI (BESS GEBBABE) . 

Bydcogeu as carrier of secondary energy: 

Proposal for a research and developnent prograa 
[DFVLB-HITT-81-10] p0087 H82-1S542 

DBB, IHC., BASBIBGIOB, O.C. 

Barket assessment of photovoltaic power systems 
for agricQltaral applications in fiexico 
[HASA-CB-1£5g<l1] p0007 H82-10S06 

Barket assessment of photovoltaic power systems 
for agricultural applications in Borocco 
[HASA-CE-165477] pOC77 B82-14627 

OOBBIEB-BEBKE G.B.B.B., FBIECBICBSBAFEB (BEST 
GEBBABI) . 

Development of a prototype of a 10 kB small 
'' solar power plant 

[BBFT-PB-T-8 1-101] p0080 M82-15532 

Bigh efficient collector for small sclar-pouered 
facilities 

[BBFT-FB-T-8 1-156] p0080 B82-1S538 

DXHATECB COBP.. CABBBIDGE, BASS. 

Biomethanation of biomass pyrolysis gases 

[DE82-000238] p0113 882-13561 

E 

E-TECB, IBC., ATLABTA, GA. 

Investigation of direct expansion in ground 
source heat pumps 

[DE81-024139] p0012 H82-11618 

ECP, IBC., EL SEGOBDO. CALIF. 

Crystallized fly-ash feasibility study 

(EPBI-EL-1836] p0009 H82-10599 

EDGEBIOB, GEBBESBAOSEH ABO GBIEB, IBC., lOABO 
FALLS, IDAHO. 

IBEL goethermal environmental program 

[OE81-025671] pC008 B82-10591 

Alcohol fuels in the United States 

tDB81-026013] pOOlO H82-11265 

Innovative eguipment for small-scale hydro 
developments 

[DE81-027820] p0161 H82-12634 

DOE small-hydropower demonstration program 

[DE81-027819] p0020 B82-12636 

Bicro-hydropower in the United States 

[DE81-028271] p0031 H82-1S567 

ELECIBIC POBEB BESEABCB IBSI., PALO ALIO, CALIF. 
Borksbop proceedings: U-bend tube cracking in 

steam generators 

[DE81-903765] p0142 B82-13515 

bbbabdel coll., bosiob, bass. 

Proposed experimental studies for assessing 
ionospheric perturbations on SPS uplink pilot 
beam signal 

p0147 K82-12543 

ENEBGI AHD EBVIBOBBEBIAL ABALXSIS, IBC., ABLIBGIOfi, 
FA. 

Impact of fuel-economy shortfall: Trends in 

technology -weigh ted EFk versos on-road BPG. 

Periodic analysis memorandum no. 1 

[DE81-030841 ] p0020 B82-12667 

EBBBGI AHD EBVIEOHBBBIAL BESEABCB COBP., SABIA AHA. 
CALIF. 

Soot formation in synthetic fuel droplets 

[DE81-028391 ] p0092 H82-10150 

Assessment of pulverized-coal-fired combustor 
performance 

IDE81-030860] p0105 H82-12187 

EHEBGI/DEVELOPHEHl IBIEBBATIOHAL, POST JEFFBBSOB, 

H.I. , 

Energy and development in Central America. 

Volume 1: Begional assessment 

[PB81-231540] p0O32 H82-15589 

Energy and development in Central America. 

Volume 2: Country assessments 

IPB81-231557] p0032 B82-15590 

EHEBGI, IBC., IDABO FALLS, ILABO. 

Energy recovery from municipal waste development 
program for Idaho Falls, Idaho 

[DE81-029999] p0O28 H82-14659 

EHEBGI BESODBCES CO.. IHC., CABBBIDGE, BASS. 

Potential environmental problems of enhanced oil 
and gas recovery technigues 

[PB81-240186] pfl034 H82-15637 

EHGELBABD IHDUSIBIES, IBC., EDISOB, B.d. 

Develop and test fuel cell powered cn-site 
integrated total energy system. Phase 3: 

Full-scale power plant development 
[HASA-CB-165328] p0142 H82-13490 


EB6IBEEBIBG SOCIETIES COBBISSIOH OB EHEBGI, IHC., 
BASBIBGIOB, D. C. 

Barriers to the utilization of synthetic fuels 
for transportation 

t HASA-CB-165517] p0023 H82-13243 

BBVIBOBBEHIAL PBOTECTIOB AGEBCX, ABB ABBOB, BICB. 

An evaluation of three-way control single and 
dual bed catalysts as applied to heavy-duty 
gasoline engines 

[PB81-224982] p0012 H82-11477 

EPA evaluation of the FUEL-HAI device under 
Section 511 of the Botor Vehicle Information 
and Cost Savings Act 

( PB81-229866] p0012 H82-11479 

EPA evaluation of the Automotive Cylinder 

Deacti'vator System (ACDS) under Section 511 of 
the Botor Vehicle Information and Cost Saving 
Act 

[PB81-228256] p0013 H82-11480 

Heavy-duty engine baseline program and BO sub z 
emission standard development (1972-73) 

[ PB81-244030] p0034 N82-15621 

EHVIBOBBEBIAL PBOTECTIOB AGEBCI, LAS VEGAS, HEV. 

Geothermal environmental assessment: Behavior 

of selected geothermal brine contaminants in 
plants and soils 

[PB81-222333] p0015 B82-11671 

ESCBEB BISS G.H.B.H., BAVEBSBOBG (BEST GEBBABI). 

Air circuit with heating pump 

[BBFT-FB-T-80-188] p0017 H82-12404 

EIXOB BESEABCB ABD BBGIHBEBIBG CO., FLOBBAB PABK, 

B.J. 

Control of utility boiler and gas turbine 
pollutant emissions by combustion 
modification, phase 2 

[PB81-222267] p0015 H82-11654 

F 

FIBHISB BBIEOBOLOGICAL IBSI., HELSIHKI. 

Sulfur in the air in the capital (Helsinki) 
metropolitan area: ITASAI-pro ject 

[BB-614.71] p0025 H82-13553 

FLOfilDA OBIV., GAIBESVILLE. 

Effects of low temperature periodic annealing on 
the deep-level defects in 200 keV proton 
irradiated AlGaAs-GaAs solar cells 

p0061 A82-18287 

FLOIDIBE EHGIBEBBIBG COBP., BIHHEAPOLIS, BIBB. 

BHD oxidant intermediate temperature ceramic 
heater study 

c HASA-CB-165453] p0144 B82-15527 

FOBD AEBOSPACE ABD COBBUBICATIOHS COBP., HEBPOBI 
BEACH, CALIF. 

The effect of concentrator field layout on the 
EE-1 small community solar power system 

p0048 A82-11799 

Development of a solar receiver for an organic 
Bankine cycle engine 

p0048 A82-11800 

Control system development for a 1 HB/e/ solar 
thermal power plant 

p0048 A82-11801 

FOSIEB-BILLEB ASSOCIATES, IHC., BALXHAB, HASS. 

Design and development of a reciprocating 
low-temperature freon expander 

[DE81-028609] p0023 B82-13392 

FDTUBES GBODP, GLASTOBBUBI, COBH. 

An assessment of nonfossil hydrogen 

[PB81-246522] p0087 H82-15231 

G 

GALAII, IHC., BASBIBGIOB, D.C. 

Update on Specified European B and D Efforts. 

Part 1: Appendices 

[DE81-026404] p0143 H82-13983 

GAS BESEABCB IBSI., CHICAGO, ILL. 

An assessment of nonfossil hydrogen 

[PB81-246522] p0087 H82-15231 

Liguid natural gas rapid phase transitions 

[PB81-244774] p0118 H82-15232 

GEHEBAL ACCOOBIIHG OFFICE, BASBIBGIOB, D. C. 

Status of the Great Plains coal gasification plant 
[EBD-81-64] p0107 H82-12242 

GEHEBAL ATOBIC CO., SAB DIEGO, CALIF. 

The GA sulfur-iodine water-splitting process - A 
status report 

p0084 A82-11844 
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GEBBBAL DIBABXCS/COB?AIB, SAB DIEGO. CAIIE. 

Stady of Haiti -megawatt technology needs for 
photovoltaic space pover systeos. Volaae 1: 
Executive sammary 

£ BASA-CB-1 65323- TOL- 1 ] pOC78 H82-14636 

Study of multr-negavatt technology needs for 
photovoltaic space pouer systeas, volaae 2 
[HASA-CB-165323-V0L-2] p0078 B82-14637 

GEBEBAL BLECIBIC CO.. ST. FEIEBSBOBG, ElA. 

Expeciaental evaluation of the steady-state and 
dynaoic perfornance characteristics of the 
interactive units of a coal-gasification process 
[DE81-028995] pC094 B82-10259 

later-cooled gas turbine developnent prograa 

[DE81-904245] p0136 H82-10406 

GEBEBAL ELECIBIC CO. , BILBIBGTOB, BASS. 

Developnent status of a regenerative fuel cell 
systea for orbital operation 

p0153 A82-11707 

GEOKIBETICS, IBC. . COBCOBD, CALIE. 

fleteorological and cliaatological investigation: 
Beviev of January - June 1980 investigative 
per iod 

[DB81-030740] pOIII H82-12731 

GEOLOGICAL SDBTBX. CBAflPAlGB. ILL. 

Coal fly ash: A reviev of the literature and 

proposed classification systea with enphasis 
on environaental impacts 

£PB81-215014] p0009 H82-10608 

GEOLOGICAL SDBTEX. DEBTEB, COLO. 

Geologic applications of thermal -inertia mapping 
from satellite 

££82-10011 ] p0118 B82-15489 

GEOLOGICAL SOBVBZ. IBDIABAf OLIS. IBD. 

Effects of coal fly-ash disposal on vater 
quality in and around the Indiana Dunes 
national LaJceshore, Indiana 

£PB81-23 84 7 9] p0034 H82-15624 

GEOLOGICAL SOBTBX. BASBIBGIOB. D. C. 

Biogeochemicai evidence for subsurface 

hydrocarbon occurrence, recluse oil field, 
Byoming: Freliminary results 

£DSGS-CIBC-837] pOIIO B82-12693 

GEOBGEIOBB ONIV., BASBIBGIOB, D.C. 

Industrial application of f luidized-bed combustion 
£DE81-030272] pOIOS H82-12182 

GEOBGIA IBST. Qt TBCB., ATLABTA. 

Cooperative program of applied energy research 
technology development 

£DE81-028916] p0007 B82-10517 

An assessment of selected solar energy industry 
activities 

£ PB81-222424 ] p0071 B82-11623 

Considerations for high accuracy radiation 
efficiency measurements for the Solar Pover 
Satellite (SPS) subarrays 

p0148 H82-12559 

GEOTBABS, IBC., BEBBDOB, VA. 

Beviev of simulation techniques for Aquifer 
Thermal Energy Storage (ATES) 

£DB81-029943 ] p0156 H82-10532 

GEBSBAB, BBICKBEB ABD BBATIOB. IBC., BASBIBGIOB. D.C. 
Baste-to-enerqy systems Institutional Barriers 
Assessment Borkshop 

£DE82-000098 ] p0019 B82-12621 

GILBEBI/COBBOBBEALIil, BEADIBG. PA. 

Bagnetohydrodynamics BBD Engineering lest 

Facility ETF 200 BBe pouer plant. Conceptual 
Design Engineering Beport CDEB. Volume 3: 

Costs and schedules 

£HASA-CE-165452'V0L-3] p0137 B82-10495 

Bagnetohydrodynamics (BBD) Engineering Test 
Facility (ETF) 200 BBe pover plant. 

Conceptual Design Engineering Beport (CDEB) . 
Volume 1: Executive summary 

£HASA-CB-165452-V0L-1 ] p0140 H82-12570 

GILBEBT (GLEB A.) ABD ASSOCIATES. IBC., BEADIBG. PA. 
Bodular hydro dam approach to the economic 
development of ultra lou-head hydropower 
£DE81-027817] p0019 B82-12635 

GOEITIBGBB DBIV. (BEST GEEBABI) . 

Geomagnetic and magnetotelluric soundings in the 
area of the Central European rift system 
£BBFT-FB-T-81-111] p0119 B82-15656 

GOLF BESEABCB ABD DEVELOPBEBT CO.. PITISBOBGH, PA. 
Underground gasification of steeply dipping 

beds. Phase 2 report: Besults of Eavlins test 

Bo. 1 

£DE81-028581 ] p0094 B82-10255 


Investigation of mechanisms of hydrogen transfer 
in coal hydrogenation 

£DE81-030492 ] p0099 B82-11165 

GOLF SCIBBCE ABD lECBBOLOGI CO., PITTSBOBGB, PA. 
Effects of components of synfuels on soot 
formation 

£DE81-027961 ] pOIOI B82-11242 

GOLF 0BI7EBS1XIES BESEABCB COBSOBTIOB. BELLAIBB, TEX. 
Belational methodology for integrating and 
analyzing field test and research data 
describing enhanced oil recovery 
£DE81-030441 3 p0118 B82-155Q8 

H 

BABSBB (JABES) ABD ASSOCIATES, SPBIBGFIELD, VT. 
Feasibility of a small scale pumped storage 
demonstration project. Bibbing, Binnesota 
£DE81-028678] p0155 B82-10525 

BABT (FEED C.) ASSOCIATES, IBC., BEB XOBK, B.I. 
Bethodology for determining the impact of 
environmental regulatory programs 
£DE81-903429] p0009 B82-10594 

BABVABD DBIV., CABBBIDGE, BASS. 

Optimization of transparent electrode for solar 
cells 

£DE81-023359] p0063 B82-10507 

Belaxing environmental standards daring 

oil-supply disruptions: Past, present and 

future 

£DE81-024250] p0009 B82-10601 

Case studies in the application of air quality 
modelling in environaental decision mailing: 
Summary and recommendations 

£PB81-213233] p0009 B82-10605 

aiBBIBG PUBLIC DIILIIIBS (XBBISSIOB, BIBB. 

Feasibility of a small scale pumped storage 
demonstration project. Bibbing, Binnesota 
£DB81-028678] pOISS B82-10525 

BOBEIBBLL, IBC., BLOOBIBGIOB, BIBB. 

Low cost silicon-on-ceramic photovoltaic solar 

p0059 A82-17098 

BOBSIBABB 6.B.B.H., BEILIGBBBAOS (BEST GEBBABX) . 

A central microprocessor controlled electrical 
storage heating systea 

£BBFT-FB-T-80-182] p002S B82-13547 

BODSIOB OBIV., TEX. 

Tvo-phase flow in geothermal energy sources 

£DE81-029037] p0103 B82-11404 

Solid-solid reactions in coal conversion processes 

p0107 B82-12238 

HDGBES BESEABCB LABS., BALIBD, CALIF. 

Towards a high-temperature solar electric 
converter 

p0056 A82-15903 

Effects of low temperature periodic annealing on 
the deep-level defects in 200 keV proton 
irradrated AlGaAs-GaAs solar cells 

p0061 A82-18287 

Study of radiatively sustained cesium plasmas 
for solar energy conversion 

£ BASA-CB-166265) p0075 B82-13039 

BIDBOCABBOB BESEABCB, IBC., LABBEBCEVILLE, B. J. 
B-coal process improvement study. Bench unit 

baseline run with preheater/reactor 
£0881-026022] p0094 B82-10260 

I 

IDAHO BAIIOBAL EB6IBEEBIBG LAB., IDAHO FALLS. 
Corrosion testing of carbon steel in aereated 
geothermal brine 

£DE81-028653] p0093 B82-10201 

ILLIBOIS IBST. OF TECB. , CHICAGO. 

Separation of particles from coal derived 
liquids via surface charqe properties 
£D£81-029088] p0092 B82-10141 

ILLIBOIS OBIV. AT CHICAGO CIBCLE, CHICAGO. 

Vertical combustor for refuse combustion 

£DB81-030002] p0098 B82-11152 

IBDIAHA OBIV., BLOCBIBGTOB. 

Comparison of Hichiqan Basin crude oils 

p0091 A82-17007 

IBSIITOI FOEB KEHTECBBIK OBD BBBBGIEHABDLOBG E.V., 
STOTTGABT (BEST GEBHABI) . 

Development of a nodular heat exchanger with 
integrated latent heat energy store 
(BHFI-FB-T-8 1-050] p0160 B82-15584 
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KVB, IHC., IBVIHB, CALIB. 


IHSTIIDIB OF GAS 3BCHH0L0GI, CHICAGO, lU. 
ElectcocheBiical photovoltaic cells 

[DB81-769704 ] p0066 H82-10568 

Development of bydioconversion of hicnass to 
synthetic fuels 

[DB81-030954 ] p0108 B82-12260 

IBSEBA EBTIBOHBEHTAI. COBSOIIABTS ITD. , BOOSSOB, lEZ. 
Bevieu of simnlation techniques foe Aquifer 
Thermal Energy Storage (ATES) 

[DE81-029943 ] p0156 H82-10532 

IBTEBBAIIOHAL EBEBGI AGEHCI, FABIS (FBABCE) . 

Optimization of solar heating and cooling systems 
[BF-1903997] p0072 H82-12599 

IHTEBBATIOBAL SCIEBCE AHD TECHH0L06I IBSI.. IBC.. 

BASHIHGIOH, D. C. 

Assessment of oil-shale technology in Brazil 

IDE81-027574 ] pOOlO H82-11249 

IBXEBBAIIOHALE ATOHBEAETOBBAO GBSBLLSCBAFI. 

BEHSBEBG (BEST 6BBBABI) . 

Gas cooled solar pover plant for generating 

electrical energy in the 20BHe operating range 
(GAST) : Preliminary design phase 

[BHFT-FB-T-81-097] p0080 M82-15530 

lOBA STATE OHIV. OF SCIBHCE AHD TECHHOLCGI. ABBS. 

Power-plant fly-ash utilization: A 

chemical-processing perspective 
[DE81-025452] pC022 H82-13191 

lOBA OHIV., OAKDAIB. 

Stratigraphy and depositional history of the 
lola Limestone Opper Pennsylvanian 
(Hissourian) , northern Hidcontinent O.S. 

p0116 H82-14711 


J 


JBT PBOPOLSIOH LAB., CALIFOBHIA IHST. OF TECH., 
PASADBHA. 

An experimental study of S03 dissociation as a 
mechanism for converting and transporting 
solar energy 

p0043 A82-11214 

Cost and performance projections for SPS 
photovoltaic blankets 

p0045 A82-11741 

High performance silicon solar arrays employing 
advanced structures 


p0045 A82-117S8 

Honimaging concentrators for photovoltaic arrays 
in space 

p0046 A82-11761 

High efficiency thin-film GaAs solar cells 

p0046 A82-11767 

Secondary concentrators for parabolic dish solar 
thermal pover systems 

p0048 A82-11798 

Advanced high temperature thermoelectrics for 
space power 

p0125 A82-11823 

Control of new energy sources in an electric 
utility system 

p0154 A 82- 13082 

Dish concentrators for solar thermal energy - 
Status and technology development 
[AIAA PAPEB 81-2530] p0053 A82-14001 

Development, solar test, and evaluation of a 
high-temperature air receiver for 
point-focusing parabolic dish applications 
[AIAA PAPEB 81-2532] p0053 A82-14003 

Solar concentrator panel and gore testing in the 
JFL 25-foot space simulator 

[AIAA PAPEB 81-2534] p0054 A82-14005 

Use of ceramics in point-focus solar receivers 
[AIAA PAPEB 81-2552] p0054 A82-14015 

Low cost silicon-on-ceramic photovoltaic solar 

cells 


p0059 A82-17098 

High performance solar Stirling system 

[AIAA PAPEB 81-2554] p0061 A82-18222 

Configuration selection study for isolated loads 

using parabolic dish modules 

[AIAA PAPEB 81-2549] p0061 A62-18223 

Solar energy modulator 

[HASA-CASE-HPO-15388-1 ] p0063 H82-10496 


Fluidized bed coal combustion reactor 

[HASA-CASE-HPO-14273-1] pC097 H82-11144 

Coal desulf urization by low temperature 
chlorinolysis, phase 3 

[HASA-CB-164957] pC098 H82-11145 


Assessment of advanced coal gasification processes 
[HASA-CB-164949] p0098 H82-11146 

Fracture mechanics of cellular glass 

[NASA-CB-164959] p0066 H82-11209 

An optimization model for energy generation and 
distribution in a dynamic facility 

pOOII H82-11310 

Geologic considerations in underground coal 
mining system design 

[ HASA-CB-164961 ] p0104 H82-11516 

The effects of impurities on the performance of 
silicon solar cells 

[HiSA-Cfi-164945] p0067 H82-11548 

Irrigation market for solar thermal parabolic 
dish systems 

[HASA-CB-164955] p0068 H82-11549 

Secondary and compound concentrators for 
parabolic dish solar thermal pover systems 
[HASA-CB-164960] p0068 H82-11550 

EvcLluation of the micro-carburetor 

[HASA-CB-164958] p0016 N82-11994 

Hydrodesulfurization of chlorinated coal 

[ HASA-CASE-HPO- 15304-1 ] p0107 H82-12240 

Supercritical multicomponent solvent coal 
extraction 

[ HASA-CASE-HPO- 15767-1 ] p0107 H82-12241 

Bectenna array measurement results 

p0149 H82-12564 

Electric and hybrid vehicles environmental 
control subsystem study 

[ HASA-CB-164995 ] p0020 H82-12657 

Electric and hybrid vehicle environmental 
control subsystem study 

[HASA-CB-164996] p0020 H82-12658 

Experimental ana analytical investigation of a 
fluidic power generator 

[ JPL-POB-81-100 ] p0142 H82-13386 

Space applicable DOE photovoltaic technology: 

An update 

[ HASA-CB-165021 ] p0076 H82-13491 

Distributed photovoltaic systems: Utility 

interface issues and their present status 
[HASA-CB-165019] p0076 H82-13492 

A preliminary estimate of future communications 
traffic for the electric power system 
[HASA-CB-165015] p0024 H82-13493 

Dish Stirling sclar receiver combustor test 
program 

[HASA-CB-165017] p0076 H82-13495 

A Hodule Experimental Process System Development 
Unit (HEPSDU) 

[ HASA-CB-165014 ] p0076 H82-13496 

High resolution, low cost solar cell contact 
development 

[ HASA-CB-165032 ] p0076 H82-13501 

Controlled Speed Accessory Drive demonstration 
program 

[HASA-CB-165010] p0026 H82-13981 

The Seasat commercial demonstration program 

p0115 N82-14561 

JOIHT PDBLICAIIOHS BBSEABCH SEBTICE, ABLIHGTOH, TA. 
Solar project at Almeria nears completion 

p0075 H82-12647 

German-Argentine experiment: . Vertical-rotor 
wind engine 

p0141 H82-12648 


K 

KA-FLABDHGS G.H.B.U., HEIDELBEBG (BEST GEBBAHT) . 
Preliminary investigation on a primary energy 
saving heat supply system for the residential 
district "Haria Lindenhof” in Dorsten, Best 
Germany 

[BHFI-FB-T-80-157] p0008 H82-10572 

KBBB-HCGEE COBP., OKLAHOHA CITZ. 

Process development for improved SBC options. 
Kerr-BcGee critical solvent deashlng and 
fractionation studies 

[DE81-903785] p0114 H82-14380 

AHD HDHBOLOI HEDAG A.G., COLOGHE (BEST GEBBAHZ) . 
Baking of carbon anodes for the electrolysis of 
aluminum by electric resistance heating 
[BHFT-FB-T-81-168] p0030 H82-15168 

KVB, IHC., IBVIHE, CALIF. 

Baseline data on utilization of low-grade fuels 
in gas turbine applications. Volume 3: 

Emissions evaluation 

[DE81-903764] p0006 H82-10254 
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LIHCOLH LAB., BASS. IHSl. OF TECS., LEXIEGIOH. 

Performance of terrestrial photovoltaic modules 
at BIT Lincoln lahorator; experimental 
photovoltaic s;steos 

(DB81-029995] p0064 H82-10519 

Testing and evaluation of a solar photovoltaic 
flywheel energy storage system 

[ DOE/ET-20279/130] p0065 H82-10558 

Carlisle house: An all-sclar electric residence 

£DOE/ET-20279/133] pCC71 H82-11622 

Data report for the northeast residential 
experiment station, June 1981 

[DE82-000068] pCC77 H 82-13533 

Photovoltaic systems performance experience 

[DE81-025725] pCC79 H82-14656 

Solar Photovoltaic fiesidential Project. Project 
Integration Meeting, Agenda and Abstracts 
£DE81-028433] pCC79 H82-14657 

LIBCOLH LAHD COBBOHIII COLL., SPB1H6FIELD, ILL. 
Alcohol fuels grant program at Lincoln Land 
Community College, Springfield, Illinois 
£DE82-000744 ] p0114 H82-14375 

LXBCOa COBP., PASADEBA, CALIF. 

Performance analysis and simulation of the SPS 
reference phase control system 

p0071 H82-12544 

Coherent multiple tone technique for ground 
based SPS phase control 

p0147 H82-12546 

UIILE (ABTBOB 0.), IHC., CABBEIOGE, MASS. 

Large wind turbine generator performance 
assessment, technology status report no. 3 
£DE81-903763] p0137 H82-10524 

Assessment of I.C. engines as drivers for heat 
actuated heat pomps 

£DE81-024086] p0139 H82-11421 

LOCKHEBO-CALIFOBBIA CO., BOfiBABK. 

Experimental study of fuel heating at lov 
temperatures in a wing tank model, volume 1 
£BASA-CH-16S391 ] pOlOO 882-11224 

LOCKBEED EBOIBEEBIBG ABD BABAGEHEBI SEBVICES CO., 
IBC., aOOSXOB, TEX. 

Design and breadboard evaluation of the SPS 
reference phase contrcl system concept 

p0072 B82-12545 

Investigation of the application of remote 

sensing technology to environmental monitoring 
£E82-10010] p0030 S82-15488 

LOS ALABOS SCIEBSIFIC LAB., B. BEX. 

Development of newer methods for the isolation 
and identification of certain components found 
in complex mixtures derived from energy 
sources and the determination of their 
biological activity via bioassay systems 
£DE81-028311 ] pC092 B82-10148 

Development of man-made geothermal reservoirs 

£LA-0B-81-852] p0097 B82-10480 

State of the art in passive solar heating 

£LA-0B-81-2185] p0065 H82-10537 

Los Alamos Bational Laboratory Passive Solar 
Program 

£DE81-028778] pC065 B82-10538 

Hot dry rock geothermal energy development program 
£LA-DB-81-1265J p0097 B82-1C560 

Design considerations for vehicular fuel cell 

power plants 

£DE81-769737] p0138 B82-10961 

Hydrogen storage-bed design for tritium systems 
test assembly 

£DB81-025336] pC086 B82-11262 

Test results and analysis of a convective loop 
solar air collector 

f DE81-028151 ] p0070 B82-11599 

Long-term performance of the Hunn passive solar 
residence 

£DE81-028735] p0070 B82-11600 

Heat storage duration 

£DE81-026635] pC070 B82-11602 

Belaxation of geothermal- reservoir stresses 
induced by heat production 

£DE81-032024 ] p0105 B82-11715 

Oncertainties associated with inertial-fusion 
ignition 

£DE81-025408 j p0139 B82-11944 


National coal-market conditions for the year 
2000: Begional-lssue identification and 

analysis, high scenario 

£DE81-026425] p0016 H82-11988 

Ionospheric power beam studies 

p0147 B82-12542 

Passive-solar-retrofit study for the Onited 
States Bavy 

£DE81-028921] p0074 B82-12629 

Economic implications of passive-solar retrofit 
for single-family residences in Albuquerque, 

Bew Mexico: A case study 

£DE81-028402] p0074 B82-12630 

Space nuclear safety and fuels program 

pOIII B82-12921 

Spectra over complex terrain 

f DE81-028734 ] p0112 H82-13473 

Environmental and radiological safety studies: 
Interaction of (238) Pu02 heat sources with 
terrestrial and aquatic environments 
(DE81-032019] p0025 B82-13565 

Chemical element concentrations in liquids and 
solids associated with power plants using FGD 
systems 

(DE81-030422] p0027 B82-14322 

Cool-down flow-rate limits imposed by thermal 
stresses in LBG pipelines 

£DE81-028731] pOISO B82-14484 

Failure node analysis using state variables 
derived from fault trees with application 
£DE81-030239] p0144 B82-1S454 

Hot dry rock geothermal prospects, 1981 

£ DE81-025305] p0119 B82-15559 

Dse of oxide decompositions in advanced 

thermochemical hydrogen cycles for solar heat 
sources. Application of the tricobalt 
tetraoxide-cobalt monoxide pair 
£DE81-030235J p0082 B82-15581 

Schlnmberger resistivity study of the Jemez 
Springs region of northwestern New Mexico 
£D£81-025302] p0119 H82-15661 

LOS ALABOS lECHBICAL ASSOCIATES, IBC., B. HEX. 

The severity of institutional barriers affecting 
energy-from-munici pal- waste technologies 
£ DE82-000133] p0018 N82-12583 

LOS ABGELES COOHTX SABITATIOB OISTBICT, BBITTIEB, 
CALIF. 

-Parallel evaluation of air-and oxygen-activated 
sludge 

£PB81-246712] p0034 B82-15633 

LODISIABA STATE OBIV. ABD A8H COLL., BATOB BODGE. 
Bethane production from alkaline food waste 

p0092 B82-10115 

LOVELACE BIOHEDICAL ABD EBVIBOBHEBTAL BESEABCH 
IBST. , ALBDQOEBQDE, B. BEX. 

Low-Btu-gasif ler emissions toxicology 

£ DE81-031000] p0014 N82-11651 

LDDHIG-BAXIBILIANS-DBIVEBSITAET, HDBICH (BEST 
GEBMABI) . 

Improvement of thermal efficiency of flat plate 
solar collectors 

(BMFT-FB-T-80-194] p0075 B82-12642 

M 

HABILABD DBIT., COLLEGE PABK. 

Selected studies of four high-temperature 
air-pollution sources 

pOOIS N82-11680 

HASSACHOSBTIS IBST. OF TECH., CABBBIDGE. 

Flow aerodynamics modeling of an BHD swirl 
combustor - Calculations and experimental 
verification 

p0127 A82-12113 

Integration of decentralized generators with the 
electric power grid 

£DE81-029731 ] p0006 B82-10334 

OESys: A simulation tool for nonconventional 

energy applications analysis. Theoretical and 
operational description with user documentation 
£DE81-029701 ] p0007 B82-10514 

Key contributions in MHO power generation 

£DE81-028121 ] p0138 B82-10882 

Oceans and ocean currents: Their influence on 

climate 

£DE81-027263] p0016 N82-11731 

EF-driven Tokamak reactor with sub-ignited, 
thermally stable operation 

£DE81-029437] p0139 H82-11935 
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Photovoltaic matXet analysis progtao: 

Background, model development, applications 
and extensions 

[DE81-029711 ] p0073 H82-12609 

Cost goals for a residential 

photovoltaic/tbernal liguid collector system 
set in three northern locations 
[DE81-029700] p0073 882-12610 

Conceptual design of superconducting magnet 
system for Hagnetohydiodynamic (BBD) 

Engineering Test Facility (EIF) 200 HHe pomer 
plant 

[8iSi-CB-165053] p0143 882-10520 

Liguid natural gas rapid phase transitions 

[PB81-240774] p0118 882-15232 

8ASSACH0SEITS IBST. OP TECB. . OIK BIOGE. 3E8H. 

Aluminum recovery from fly ash and shale-retort 
Hastes 

[DE81-027675 ] p0099 882-11154 

HAIHTECB. IHC., PBIBCETOB. 8. J. 

Environmental impacts of energy transportation 
[DE82-900316] p0025 882-13559 

HAZBIA (BOHABD) ABO ASSOCIAIES. AIBOQOEBQOE. B. BBZ. 
Passive solar technical planning study 

[EPBI-EB-159 1] pC072 882-12578 

BCOOB8ELL-OOOGLAS COBP.. B0BIIB6IOB BEACB. CALIF. 
Second generation heliostat, volume 1 

[DE81-029618] pfl069 882-11564 

BECHABICAL TECHBOLOGI, IBC., lATBAB. B. Z. 

Electric and hybrid vehicles environmental 
control subsystem study 

[HASA-CB-164995] p0020 882-12657 

BEBXX COBP., BEILESLEZ, BASS. 

Energy conservation in distillation 

[DE81-028650 ] p0018 882-12581 

BESSEBSCBBITI-BOELKOB-BLOBB G.H.B.B.. OlfOBBOBB 
(BESS GEBBABI). 

Technological activities for high performance 
receivers 

[BBFT-FB-T-80-133] p0066 882-10571 

Organic fluids for the practical use in energy 
conversion systems of solar pover plants 
[BBFT-FB-T-81-15 4] pfl080 882-15537 

Comparison of concepts for solar-heated or 
solar-driven absorption and compression 
cooling machines for air conditioning and food 
preservation purposes, phase 1 
[BBFI-FB-T-81-165] p0080 882-15541 

HICBIGAB OBI?., ABB ABBOB. 

Comparison of Michigan Basin crude oils 

pOOSI A82-17007 

Study of the formation of submicron particulates 
generated by coal combustion 

[DE81-027447] p0008 882-10586 

BIB-ABEBICAB SOLAB EBEBGX COBPIEZ, BL0CA18GT08, BIBB. 
BASEC SOLAB 80 home designs 

[DE81-028344] p0067 882-11316 

BID-ABEBICA8 SOLAB EBEBGZ CCflPLEZ, BIBBEAPOLIS, BIBB. 
Quarterly report of solar federal buildings 
program in the BASEC region 

[DE81-027968] p0062 882-10276 

Summary of passlve-solar-retrof it Horkshops 

[DE81-028146 ] p0065 882-10547 

BASEC Industrial fuel-Hood program 

[DE82-000461 ] pOIIO 882-12595 

Bood resources and utilization patterns in the 
8orth Central Begion and energy needs for the 
manufacture of wood products 

[DE81-030356] p0019 882-12604 

Solar Energy Information Lata Bank (SEIOB] 
program, FZ 1981 

[DE81-030054 ] pC073 882-12612 

Interactive model to assess economics of 

anaerobic digestion of the farm 
£DE82-000452] pOIIO 882-12620 

Seminars for private college administrators on 
solar applications for college buildings 
[DE81-027981] p0079 882-14661 

Solar energy training program for code 
enforcement personnel 

[DE81-030053] p0081 882-15563 

Summary of passive solar multi-family design 
Horkshops 

[DE81-030353] pCC81 882-15564 

BIDBEST BESEABCH IBST., GCLDEB, COLO. 

Alcohol fuels bibliography, 1901 - Barch 1980 

[DE81-025482] p0095 882-10263 


Optimization of transparent electrode for solar 
cells 

[DE81-0233593 p0063 882-10507 

standards application and development plan for 
solar thermal technologies 

[DE81-030310] p0065 882-10534 

Energy end-use reguirements in manufacturing, 
volume 3 

[DE81-027976] p0007 882-10544 

Bapid charging of lead-acid batteries for 

electric-vehicle propulsion and solar-electric 
storage 

[DE81-028084] p0157 882-10548 

Fabrication, testing, and modeling plans for a 

125-kB counter-rotating-turbine nave energy 
converter 

[DE81-023946] p0137 882-10559 

Application of solar thermal energy to buildings 
and industry 

[SBBl/TP-64 1-1222] p0066 882-10563 

Beasured performance of falling-jet flash 
evaporators 

[DE81-024355] p0161 882-10565 

User needs for solar decision-making tools: The 

homebuilding industry 

£DE81-027293] p0067 882-11325 

Parametric sensitivity study for solar-assisted 
heat-pump systems 

£ DE81-030309] p0067 882-11407 

Amorphous boron-silicon-hydrogen alloys for 
thin-film hetero junction solar cells 
£DE81-027254] p0068 882-11558 

Zn3P2 as an improved semiconductor for 
photovoltaic solar cells 

£DE81-025587] p0069 882-11577 

Dse of solar thermal energy to generate 
electricity 

£DB81-028797] p0070 882-11606 

Bational photovoltaic program in amorphous 
materials 

£D£81-025906] p0070 882-11609 

Ocean energy-vaves, currents, and tides 

£DE81-025708] p0105 882-11611 

Comparison of residential HindOH distributions 
and effects of mass and insulation 
£DE81-027938] p0017 882-12283 

Bear-term improvements in parabolic troughs: An 

economic and performance assessment 
£DE82-001158] p0073 882-12615 

Flexibilities in passive design: Examining some 

limiting solar myths 

£DE81-028401] p0073 882-12623 

Performance analysis of 11 Denver Betro passive 
homes 

£DE81-025473] p0074 882-12626 

Summertime results from the class B 

passive-solar performance-monitoring program 
£DE81-025471 ] p0074 882-12627 

Solar explosion 

£DE81-026086 ] p0074 882-12628 

Costs for alternative grain-residue-collection 
systems 

£DE81-029072] pOIIO 882-12633 

Appliance efficiency and the solar building 

£DE81-029073] p0075 882-13265 

Inexpensive tnermographic techniques for 
determining reliable solar-collector-array 
performance 

£DE82-001151] p0076 882-13528 

Solar thermal energy systems 

£DE81-029295] p0077 882-13531 

8ev and renevable energy in the Dnited States of 
America 

£DE81-030887] p0024 882-13539 

Systems analysis of thermal storage 

£ DE81-030288] p0079 882-14658 

LoH-cost passive-solar retrofits for neH and 
existing mobile hones 

£DE81-028356] p0081 882-15544 

Industrial process heat applications for solar 
thermal technologies 

£DE81-025934] p0081 882-15545 

Design and economics of direct-contact salt 
hydrate storage systems 

£SEBI/IP-631-1163] p0160 882-15558 
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Photoelectrocheoical solar cells: Stabilization 

of snall-band-gap seniconductor in agaeoas 
solution b; sncf ace-attached organic 
conducting poljoer 

IDE81-030312] p0081 H82-15569 

SEBI Solar-Energy- Storage Progran 

[DB81-029476 ] p0082 H82-15576 

Overview and PI 1981 progress on open-cycle OTEC 
power systems 

(DE81-029277] p0144 H82-1S580 

HIOBESX BBSEABCB IBSI., EABSAS CIXI, BO. 

Energy endTUse reguireaents in manufacturing, 
volume 1 

£DE81-028975] p0064 K82-10512 

Investigation of photovoltaic mechanisms in 

polycrystalline thin-film solar cells 
[DE81-027272 ] - pOC65 H82-10S39 

BIDBESX BBSEABCB IBSI. , PEBXB (ADSXBAIIA) . 

Status of solar energy research and development 
in Australia 

£SP-1903916] p0073 H82-12611 

BIBISXBI OF BOOS1B6, OIXABA (OBIABIO) . 

Besidential site design and energy conservation. 
Part 1: General report 

[DE81-904010] p0027 H82-14398 

BIBBBSOXA GAS CO.. HIBBBAPCI.IS. 

Peat biogasification development program 

[DE81-028299 ] pOIOI H82-11243 

HIBBESOTA geological SOBVEI, si. PAUL. 

Hoorhead district heating, phase 2 

£DE81-029689] p0031 B82-15556 

HIBBESOXA OBIV. , HIBBEAPOLIS. 

Development of peatlands in northern ninnesota 
IDE82-000873 ] p0112 N82-13475 

aiBBESOXA OBIV., SI. PAOL. 

Earth shelter 2. 1979-1980 DSC series 

[COBF-800438] pOOOfi B82-10277 

BISSISSIPPI SIAIE DBIV.. fllSSlSSIPPI SIAIE. 

Hagnetofaydrodynamic research program of the HHD 
Energy center at Hississippi State Oniversity 
and structural features of HBD radiant boilers 
[DE81-029901 ] p0139 H82-11934 

lasting and evaluation of HBD materials and 
substructures 

[DE81-024331 ] p0143 H82-13926 

BISSOOBI BXVEB BASIN COBBISSIOB. OBABl. NEBB. 
Synthetic fuel development for the Dpper 
Bissouri Biver Basin. Section 13: Eater 

assessment report 

[PB81-224537] pOOII N82-11276 

Great Plains gasification project, Hercer 

County, Norm Dakota; water assessment report 
[ PB81-216129] p0013 N82-11525 

BIXBE COBP., BCLEAN, VA. 

Status of the DOE battery and electrochemical 
technology progran 2 

IDE81-029879] p0156 N82-10540 

OS energy strategies: Seme options for 

eliminating oil imports by the year 2000 
[PB81-226052] p0014 N82-11626 

Energy and development in Central America. 

Volume 1: Begional assessment 

[PB81-231540] p0032 H82-15589 

Energy and development in Central America. 

Volume 2: Country assessments 

[PB81-231557] p0032 H82-15590 

BOBSABIO BBSEABCB COBP., DAIIOB. OBIO. 

Low-cost mirror concentrator based on inflated, 
double-walled, metallized, tubular films 
[DB81-027813] p0081 B82-15551 

BOB! ABA DEPI. OF BAIDBAL BESODBCBS AND 
CONSEBVAIIOB, BELEBA. 

Montana geothermal handbook: A guide to 

agencies, regulations, permits and financial 
aids for geothermal development 
£DE81-024315] p0007 N82-10562 

BONSABA SIAIE OBIV., BISSOOLA. 

Catalytic hydrogenation of coal-derived llguids 
£DE81-030485] p0106 N82-12198 

BOIOBOLA, IBC., PH0EBI2, ABIZ. 

Photovoltaic mechanisms in polycrystalline thin 
film silicon solar cells 

£DB81-030370] p0072 H82-12608 

BOOBD LAB., BIAHISBOBG, OBIO. 

Pricetown 1 underground coal gasification field 
test: Operations report 

£DE81-025162] pC095 N82-10268 


HDNISING PAPEB DIV., NEENAB, BIS. 

Development of battery separator composites 

£NASA-CE-165508] p0157 N82-11547 

N 

NATIOBAL ACADEHI OF SCIENCES - NAIIONAL BBSEABCB 
COONCIL, BASBINGIOB, D. C. 

Maritime support for ocean-resources development 
£AD-A104730] pOIII N82-12735 

Supplement to energy for rural development: 
Benevable resources and alternative 
tecnnologies for developing countries 
£ PB81-231011 ] p0032 N82-15592 

NAIIONAL AEBONAOXICS AND SPACE ADBINISIBAIIOB, 
BASBINGIOB, D. C. 

Advances in space power research and teclinology 
at the National Aeronautics and Space 
Administration 

p0122 A82-11755 

Energy potential and early operational 
experience for large wind turbines 

p0132 A82-17627 

Technical and economic aspects of hydrogen 
storage in metal hydrides 

£BASA-Tfl-76610] p0086 NB2-11223 

The storage of hydrogen in the form of metal 
hydrides: An application to thermal engines 

£NASA-Tfl-76609] p0086 N82-11225 

Highlights of 1981 activities 

£BASA-BEBS-BELEASE-81-199] p0161 N82-15008 

Aeronautics and space report of the President, 

1980 activities 

£ NASA-Ifl-84079] p0035 N82-16022 

NAIIONAL ABBONAOIICS AND SPACE ADBINISIBAIIOB. 
lINDOB B. JOHNSON SPACE CENIEB, HOOSION, lEZ. 

Development status of a regenerative fuel cell 
system for orbital operation 

p0153 A82-11707 

Antenna optimization and cost consideration for 
the Solar Power Satellite microwave system 

p0145 A82-11744 

Solar cell development for the Power Extension 
Package 

■p0046 A82-11763 

Workshop on Hicrowave Power Transmission and 
Deception. Workshop paper summaries 
£ NASA-TH-84064] p0146 N82-12538 

System performance conclusions 

p0146 B82-12539 

Session on solid state: Introduction 

p0149 H82-12565 

NAIIONAL ABBONAOIICS AND SPACE ADBINISIBAIIOB. 

LANGLE! BBSEABCB CEBIEB, BAHPTOB, VA. 

A solar simulator-pumped gas laser for the 
direct conversion of solar energy 

p0044 A82-11710 

Establisnment of noise acceptance criteria for 
wind turbines 

p0125 A82-11825 

Comparative analyses of space-to-space central 
power stations 

£ NASA-IP-1955] p0150 H82-14202 

Design of an energy conservation building 

£NASA-TH-83175J p0027 N82-14632 

NAXIOBAL AEBONAOXICS ABD SPACE ADBIBISIBAIIOH. 

LEBIS BBSEABCB CEBIEB, CLEVELAND, OBIO. 

High power solar array switching regulation 

p0045 A82-11736 

Solar cell development for the Power Extension 
Package 

p0046 A82-11763 

Gallium arsenide solar cells-status and 
prospects for use in space 

p0046 A82-11765 

NASA preprototype redox storage system for a 
photovoltaic stand-alone application 

p0153 A82-11774 

Hulti junction high voltage concentrator solar 
cells 

p0047 A82-11796 

End region and current consolidation effects 
upon the performance of an BHD channel for the 
EIP conceptual design 

£A1AA PAPEB 82-0325] p0135 A82-17889 

Impact of uniform electrode current distribution 
on EIP 

£AIAA PAPEB 82-0423] p0135 A82-17941 
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Effect of positive pulse cBarge waveforms on the 
energy efficiency of lead-acid traction cells 
[HASl-IB-82709] p0155 H82-10503 

Levis Besearch Center's coal -fired, pressurized, 
fluidized-bed reactor test facility 
[HASA-TB-81616] p0103 H82-11397 

High thermal power density heat transfer 

[HASA-CASE-LEB- 12950-1] p0139 H82-11399 

Solar cell development for the power extension 
package 

£HASA-TB-82685] p0068 B82-11S51 

Bagnetohydrodynamics (BHD) Engineering Test 
Facility (EIF) 200 BBe power plant. Design 
Beguirements Document (DBD) 

[HASA-IB-82705] pOIHO H82-12446 

Analytic investigation of efficiency and 
performance limits in klystron amplifiers 
using multidimensional computer programs; 
multi-stage depressed collectors; and 
thermionic cathode life studies 

p0148 H82-12553 

Performance of advanced chromium electrodes for 
the NASA Bedox Energy Storage System 
[HASA-TB-82724] p0159 H82-12574 

End region and current consolidation effects 
upon the performance of an BED channel for the 
ETF conceptual design 

[NASA-IB-82744] p0141 N82-12943 

Test results and facility description for a 
40-kilowatt Stirling engine 

[NASA-TB-82620] p0141 N82-13013 

The effect of rotor blade thickness and surface 
finish on the performance of a small axial 
flow turbine 

[NASA-TB-82726] p0141 H82-13114 

Aluminum blade development for the Bod-OA 
200-kilowatt wind turbine 

[NASA-TB-82594] p0143 N82-14633 

HAIIOHAL AEBOHAOIICS AND SPACE ADHINISIBATIOB. 
HABSHAIL SPACE FLIGHT CEHTEB, BOBTSVILLB, ALA. 

Solar power satellite microwave power 
transmission and reception system 

p0145 A82-11743 

Power management of multi-hundred kilowatt 
spacecraft power systems 

p0046 A82-11769 

Satellite power system: Concept development and 

evaluation program. Vclume 4: Energy 

conversion and power management 
[HASA-TB-S8237-V0L-4] p0078 H82-14634 

Satellite power system: Concept development and 

evaluation program. Vclume 7: Space 

transportation 

[HASA-TB-58238-V0L-7] p0078 H82-14635 

BATIOBAL AEBOBAOTICS ABO SPACE AOHIBISTBATIOB. 
PASADENA OFFICE, CALIF. 

Solar energy modulator 

[NASA-CASE-NPO-15388-1 ] p0063 N82-10496 

Fluidized bed coal combustion reactor 

[NASA-CASE-NPO-14273-1] p0097 N82-11144 

Hydrodesulfurizatlon of chlorinated coal 

[NASA-CASE-NPO-15304-1 ] p0107 N82-12240 

Supercritical multicomponent solvent coal 
extraction 

[NASA-CASE-NPO-15767-1 ] p0107 N82-12241 

NATIONAL BOBEAO OF STANDABDS, BASBIBGIOB, O.C. 

Bass spectrometric studies of BBO slag 
thermochemistry 

[PB81-221434 ] p0138 N82-11173 

Energy analysis for a sample building by the 
proposed ASHBAE simplified method 
[DE81-027189 ] p0012 N82-11323 

Passive/hybrid solar components: An approacn to 

standard thermal test methods 

[PB81-227886 ] p0077 B82-13549 

Vaporization and chemical transport under coal 
gasification conditions 

[PB81-245839] p0117 N82-15165 

Dimensions, volume 65, number 3 

£PB81-235053] p0161 N82-15436 

NATIONAL BIGHHAI TBAFFIC SAIETI ADBINISTBATIOB. 
BASBIBGTOB, D. C. 

Third automotive fuel economy research 
contractors coordination meeting 
[PB81-222754 ] p0014 B82-11627 


NATIONAL OCEANIC ABO ATHOSPBBBIC AOHIBISTBATIOB, 
BOOLOEB, COLO. 

Environmental effects of pollutants from coal 
combustion. 2: The Colstrip, Bontana Power 

Plant 

tPB81-234114) p0026 N82-13573 

Environmental assessment of the Alaskan 
Continental Shelf: Annual reports of 

principal investigators for the year ending 
Barch 1980. Volume 5: Hazards 

[ PB81-225732] p0026 N82-13607 

BATIOBAL TELECOHBOBICAIIOBS ABO IBFOBHATIOB 
ADHIBISIBAIIOB, BOOLDEB, COLO. 

Effects of the Satellite Poser System on low 
Earth orbit and geosynchronous satellites 
[PB81-232019] p0150 N82-13157 

HATIOBALE BAAD VOOH LABDBOOHKOBDIG OBDEBZOEK TBO, 

THE BAGDE (BETBEBLANOS) . 

Basis for research proposals concerning 

(industrial) solar energy production processes 
derived from biological principles 

p0075 N82-12640 

■ATOBAL BESOOBCES DEFENSE CODHCIL, IBC. , SAB 
FBABCISCO, CALIF. 

Projecting regional potentials for 

cost-effective energy conservation and 
renewable resource applications: A 

feasibility study 

[DOE/CS-10045/T3] p0027 N82-14645 

NAVAL BESEABCfl LAB.. HASHIBGIOB, D. C. 

An experimental study of S03 dissociation as a 
mechanism for converting and transporting 
solar energy 

p0043 A82-11214 

NAVAL SHIP BESEARCB ABD DEVELOPHEBT CEBTBB, 

ANNAPOLIS, BD. 

Outgassing of two synthetic fuels 

[AD-A104580] pOlOO H82-11231 

NEVADA ONIV., BBBO. 

Low-to-moderate temperature geothermal resource 
assessment for Nevada, area specific studies 
[DE81-030487] p0096 N82-10475 

BBH HAHPSUIBB DBIV., DDBHAB. 

Liquefaction of bituminous coals using disposal 
ore catalysts and hydrogen 

£D£81-029134] p0093 N82-10154 

Fuels and chemicals made from solar energy 

[DE81-025018] p0077 N82-14384 

NEB BEXICO STATE ONIV., LAS CBOCES. 

An experimental study of S03 dissociation as a 
mechanism for converting and transporting 
solar energy 

p0043 A82-11214 

Assessment of water supply contamination doe to 
underground coal gasification 

[PB81-2Q9215] p0021 N82-12680 

BEB BEXICO OBIV., ALBOQDEBQDE. 

Assessment of water supply contamination due to 
underground ccal gasification 

[ PB81-209215] p0021 N82-12680 

BEB lOBK STATE EBEBGI BESEABCH ABD DEVELOPHEBT 
ADTHOHITI, NEB lOBK. 

Low/oedium-Btu coal-gasification assessment 
program for specific sites of two New lork 
utilities 

[DE81-025518] pOIOI N82-11240 

NOBTB CAfiOLlNA DBIV., CHAPEL HILL. 

Peat deposits of Dismal Swamp pocosins: Camden, 

Currituck, Gates, Pasquotank, and Perquimans 
Counties, North Carolina 

[DE81-029642 ] p0109 N82-12524 

BOBTB DAKOTA ONIV., 6BABD FOBKS. 

Chemistry of lignite liquefaction 

[DE81-030178] p0093 N82-10249 

BOBTHEBB BESODBCES. INC., BILLINGS, HONT. 

Feasibility and economic study of medium-BTO 
coal gas blended with high-BTO by product gas 
as an industrial energy source at Billings, 
Bontana 

[DE81-025166] pOIOI B82-11237 

Feasibility and economic study of medium-Btu 
coal gas blended with bigh-^Btu by-product gas 
as an industrial energy source at Billings, 
Bontana 

[DE81-030622] p0107 N82-12254 

HOBTBBESTEBN OBIV., SVABSIOB, ILL. 

Application of Bayesian analysis for wind energy 
site evaluation 

p0113 N82-13619 
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HOVAB ELECXBOHICS COBP. 


COBPOBAIE SOOBCE IHDEX 


HOTAB ELECXBOnCS COBP., EABBIBIOB. OBIO. 

Ad interferoBetex-based phase control systen 

p0147 H82-12547 

A sonic satellite power s;steo oiciowave power 
transnissron srnalator 

p0147 H82-12546 

A theoretical stnd; of aicrowave bean absorption 
' by a rectenna 

p0149 H82-12563 


OAK B106E ASSOCIAXBO DBIVEBSIIIES, XEBH. 

Bionass energy systeosr Descriptions and 

eoploynent reqoirenents for typreal operations 
[DE82-000236] p0113 H82-13538 

Besponse of the oceans to increasing ataospheric 
carbon dioxide 

£DE81-028178] p0025 882-13558 

Education and training implications of bionass 
energy systea nse 

[DE81-029956] ' p0028 882-14664 

OAK B1D6E BAXIOlAi. LAB., XEBB. 

Ion exchange characteristics of enhanced oil 

recovery systeos (nxscibility studies) 

[DE81-769734] pCC96 882-10478 

Annnal cycle energy systea 

[DE81-024911 ] p0007 882-10552 

Bater-related constraints to the development of 
geothermal electric generating stations 
[DE81-025138] p0007 882-10561 

Environmental conpllance program handbook 

[DE81-030226] p0008 882-10585 

Tennessee Valley Authority atmospheric 
flaidixed-bed coabnstor siaalation 
[OE81-030262] pC098 882-11151 

Assessment of building diagnostics 

[DE81-027078] p0012 882-11321 

Cycle and performance analysis of absorption 
beat pumps for waste heat utilization 
[OE81-03 07 05] p0103 882-11405 

Energy analysis of human ecosystems in an 
Appalachian coal county 

£DE81-02S177] p0013 882-11574 

Engineering challenges of fusion-reactor 
development 

[OE81-024129] p0139 882-11907 

Selective separation of coal feedstocks for 
conversion by magnetic separation technxgues 
[DE81-028060] p0108 882-12263 

Beasureaent of thermal conductivities in coal 
fluids 

[DE82-000523] p0109 882-12400 

Seasonal performance factors for active solar 
systems and heat-pump systems 

[DE81-028569] p0074 882-12625 

Kinetics of wet oxidation of biological sludges 
from coal-conversion wastewater treatment 
[DE82-000525] p0021 882-12674 

Overview of the biomedical and environmental 
programs at the Oak Bidge Bational Laboratory 
[DE81-027864] p0021 882-12765 

Low-level radioactive waste: An introductory 

overview 

[DE81-026334] p0022 882-12924 

H-Coal product physical properties aeasurement 
£DE81-029095] pOIII 882-13245 

Annual cycle energy systea experimental 
perforaance and national applicability 
[DE81-028570] p0024 882-13523 

Building a consensus about energy technologies 
[DE82-000501] p0024 882-13536 

Control of hydrocarbons and carbon aonoxide via 
catalytic incineration 

£DE82-000508] p0025 882-13560 

Health and safety research division 

£DE81-026088] p0026 882-13652 

Coal conversion solid waste disposal 

£DE81-02 85 67] p0116 882-14680 

Iheraolysis of naphthols 

£DE81-029684] p0116 882-15152 

OS ceramic heat exchanger technology: status 

and opportunities 

£D£81-029686] p0030 882-15210 

Eailure nodes and effects analysis of a 
coal-slurry preheater 

£DE81-030425] p0117 882-15221 


Coal and limestone feed testing for atmospheric 
fluidized bed combustion 

£DE81-030629] p0117 882-15222 

Potential contribution of currently operating 
nuclear-f ueled electric-generating units to 
reducing OS oil consumption 

£DE81-030497] p0031 882-15553 

OAK BIDGE y-12 PLA8I, IE88. 

Composite flywheel balance experience 

£DE81-769341 ] p0157 882-10549 

0CCIDE8XAL BESEABCB COBP., 1BVZ8E, CALIF. 
Controlled-flash pyrolysis 

[DE82-000284] pOIII 882-13196 

OFFICE OF EBEBSI BESOOBCES, AOGOSXA, HAI8E. 

Peat resource evaluation: State of Baine 

£DE82-000227] p0109 882-12523 

OBIO BIVEB BASIS COBBISSIOB, CI8CIHHAII. 

Coal liquefaction demonstration plant near 
Borgantown, Best Virginia; water assessment 
report section 13(b) 

£PB81-216095 ] p0103 882-11269 

Coal liquefaction demonstration plant near 
Borgantown, Best Virginia: Water assessment 

report 

£PB81-216103] pOOII 882-11270 

OKLABOBA STATE 08IV., SIILLBAXEB. 

Plow aerodynaaics aodeling of an BHD swirl 
combustor - Calculations and experimental 
verification 

p0127 A82-12113 

OKLABOBA DBIV., 80BBA8. 

Development of a thermodynamic properties 

correlation framework for the coal conversion 
industry, phase 1A 

£DE81-030363] pOIII 882-12985 

OLD BOBXB BFG. CO., IHC. , LEBOIB, 8.C. 

SOL-CICLE: A solar-assisted solvent-recycling 

process for asphalt-impregnation of fiber board 
£DE81-903377] p0070 882-11615 

0PE8 OHIV., BILI08 (E8GLA8D) . 

The nuclear controversy: Onegual competition in 

public policy-making 

£EBG-035] p0027 882-14626 

OPTICAL C0ATI8G LAB., IHC., CITI OF ISDDSTBZ, CALIF. 
Silicon solar cell process development, 
fabrication and analysis 

£8ASA-CB-163787J p0063 882-10500 

0BEGO8 STATE D8IV. , COBVALLIS. 

8etwork wind power over the Pacific northwest. 
Appendix 1: Hind statistics summaries for the 

wind power data stations 

£DE81-029291 ] p0112 882-13518 

Hind Power: Besearch on network wind power over 

the Pacific northwest. Executive summary 
£DE81-029360) p0142 882-13519 

P 

PACIFIC HOBTBHBST LAB., BICBLAHD, BASE. 

Beview of simulation techniques for Aquifer 
Thermal Energy Storage (ATES) 

£OE81-029943] p0156 882-10532 

Analysis of data from the OS Department of 
Energy's meteorological validation program 
£DE81-030100] p0097 882-10655 

Technology assessment of solar energy systems: 
Availability and impacts of woody bionass 
utilization in the Pacific Borthwest 
£DE82-000705] p0024 882-13535 

Treatment of biomass gasification wastewaters 
using reverse osmosis 

£DE82-000698] p0025 882-13566 

Treatment of biomass-gasification wastewaters by 
wet-air oxidation 

£DB82-000935] p0025 882-13567 

Bumerical wind-speed simulation model 

£DE82-000956] p0113 882-13627 

Technology change and energy consumption: A 

comparison of residential subdivisions 
£DE81-030075] p0031 882-15555 

Bind speed simulation for economic evaluation of 
wind energy conversion systems 

£DE81-030077] p0119 882-15560 

Assessment of the long-range transport of 
residential voodstove fine- particulate 
emissions for two future Onited States energy 
scenarios 

£DE81-030096] p0033 882-15613 
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COfiPOBAIE SODfiCS IBDEl 


BBSEABCB IBIABGLE IBST.. BESEABCB TBIAB6I.E 


PAD QBIV. (FBABCE). 

Bicroeaalsioos, eoolsioiis and rei.ated systems: 
Energy applications 

p0113 H82-13545 

FEOCO-EBVIBOBBEBXAL, IBC., CIBCIBBAII, OBIO. 

EPA utility FGD (Flue Gas Desulforization) survey 
[PB81-225773] pOOIS H82-11679 

FGDIS primer: Hajor eguipaent/conponent 

classrfrcations, proElea/solution access 
codes, and definitions related to FGP systems 
as contained m the Flue Gas Desulfurization 
Information System (FGOIS) 

[PB81-2259a8] p0016 B82-1198S 

PEBBSyiTABlA STATE OBI?., OBIVEBSITX PABK. 

Controlled cadaruo telluride thin filas for 
solar-cell applications 

[DE81-023275] p0066 B82-10S69 

PETfiO-LEBIS COBP., DEBVEB, CCIO. 

Field demonstration of the conventional steaa 
drive process aith ancillary materials 
[0E81-026849] pOIIS 882-14522 

PBISICAL SCIBBCES, IBC. , BOBOBB, BASS. 

Synthetic-fuel combustion: pollutant formation. 
Soot-initiation mechanisms in burning aromatics 
[DE81-029480 ] pC093 B82-10155 

Pulverized-f uel combustion: Bodeling and 

scaleup methodologies 

[DE81-026546 ] p0093 B82-101S8 

PITTSBDBG ABD HIOBAZ COAL BIBIBG CO., EBGLBBOOO, 

COLO. 

Solvent-Befined Coal (SBC) process 

[DE81-031937 ] p0106 B82-12197 

PITTSfiOBG EBEBGX TECHB0L06Z CBBTBfi, PA. 

Soot formation in synfuels 

[DE81-030273] p0099 882-11164 

Transport characteristics of alternate slurry 
fuels 

[DE81-028580 ] p0146 H82-112S5 

Synthesis gas conversion to liguid fuels using 

promoted fused iron catalysts 

[DE81-0308S7] p0108 882-12259 

PITTSBDBG OBI?., PA. 

Bell-vater-source heat pump field performance 
study 

(DE81-024136] p0012 882-11419 

Rater and energy usage in coal preparation 

[PB81-238248] p0112 882-13486 

POLITECHBIC IBSI. OF BEB XOBA, FABB18G0ALE. 

One-dimensional eguilibrinm-chemistry flou model 
for coal ccmbustors 

[DE81-027622] pD099 882-11158 

POPE, B?ABS, ABO BOBBIBS, IBC., BEB XOBK. 

Evaluation of coal gasification/combined cycle 
power plant feasibility at the Sewells Point 
Baval Complex, Borfolk, Virginia 
[AD-A103674] p0116 882-14639 

POTOEAC ELECTBIC POBBB CO., BASHIBGTOB, O.C. 

Preliminary design study of underground pumped 
hydro and compressed-air energy storage in 
hard roch. Volume 1: Executive summary 

[DE81-029440] p0155 882-10527 

Preliminary design study of underground pumped 
hydro and compressed-air energy storage in 
hard rock. Volume 2: Project design 

criteria: Dpu 

[DE81-028107] p0156 H82-10S28 

Preliminary design study cf underground pumped 
hydro and compressed-air energy storage in 
hard rock. Volume 5: Site selection 

[DE81-028199] p0156 882-10529 

Preliminary design study of underground pumped 
hydro and compressed-air energy storage in 
hard rock. Volume 9: Design approaches, 

CAES. Appendix D: Bechanical systems 

[DE81-028200] p0156 B82-10530 

Preliminary design study cf underground pumped 
hydro and compressed-air energy storage in 
hard rock. Volume 3: Project design 

criteria: CAES 

IDE81-028197] p0156 882-10546 

Preliminary design study of underground pumped 
hydro and compressed-air energy storage in 
bard rock. Volume 12: Plant design, CAES 

[DE81-028110] p0157 882-10574 

Preliminary design study cf underground pumped 
hydro and compressed-air energy storage in 
hard rock. Volume 8: Design approaches: OPB 

[DE81-030673] p0158 882-11620 


Preliminary design study of underground pumped 
hydro and compressed-air energy storage in 
hard rock. Volume 9: Design approaches: 

CAES, appendix C. Bajor mechanical eguipment 
[DE81-030672] p0158 882-11621 

PBATT ABD BBITBEX AIBCBAFT GBODP, EAST HABTFOBD, 

COBB. 

Low 80 sub X heavy fuel combustor concept program 
[HASA-CB-165512] p0140 882-12572 

PBIBCETOB OBIV., B. J. 

The plasmadynamics and ionization kinetics of 
thermionic energy conversion 

p0137 882-10494 

Is geothermal simulation a catastrophe? 

IDE81-026750] p0105 B82-11588 

PB18S BABBITS LAB. IBO, BIJSBIJE (BETBEBLABDS) . 

Solar power systems smaller than 500 R for 
military use 

( EBL-1980-06] ■' p0080 882-15534 

Pollution of the soil by aviation gasoline 

[P8L-1979-41] p0032 882-15596 

PBOTOTECB, IBC., BEBTOB BIGHLABDS, BASS. 

Energy savings by means of fuel-cell electrodes 
in electro-chemical industries 

[DE81-030975] p0018 882-12582 

PDBLIC SBBVICB CO. OF IBDIABA, PLAIBFIBLD. 

Compressed air energy storage: Preliminary 

design and site development program in an 
aguifer. Volume 2: Dtility system planning 

[DE82-000466] p0159 882-13544 

POBJAB AGBICDLIOBB OBIV., LDDBIABA (IBDIA) . 

Energy balance and utilization of agricultural 
waste on a farm 

C PBS 1-229262] pOIIS 882-14385 

Studies on sugarcane as an energy crop for Punjab 
[PB81-232308] p0115 882-14386 

PDBOOE DBIV., LAFAXETTB, I8D. 

Security assessment of power systems including 
energy storage and with the integration of 
wind energy 

[DE81-030166] p0140 882-12590 

Application of a gravity-driven vickless heat, 

pipe for ice production in a cold energy 
storage system 

p0159 882-13377 

Progress report to the Department of Energy in 
> support of basic energy and policy research 
[DE81-025882] p0028 882-14648 

R 

BASOB ASSOCIATES, IBC., SDBBXVALE, CALIF. 

Jet impingement heat transfer enhancement for 
the GPO-3 Stirling engine 

[ 8ASA-TB-82727] p0140 882-11993 

BAXIHE08 CO., BALTBAB, BASS. 

Status of the microwave power transmission 
components for the solar power satellite 

p0146 A82-17982 

The adapting of the crossed-field directional 
amplifier to the requirements of the SPS 

p0148 882-12554 

Bethod for precision forming of low-cost, 

thin-walled slotted waveguide arrays for the SPS 

p0148 882-12558 

The history of the development of the rectenna 

p0149 882-12560 

BCA LABS., PBIBCETOB, 8. J. i 

Amorphous boron-silicon-bydrogen alloys for, 
thin-film heterojunction solar cells 
.[DE81-027234] p0068 882-11557 

Amorphous boron-silicon-hydrogen alloys for 
thin-film heterojunction solar cells 
CDE8 1-027254] p0068 882-11558 

BEBADLT VEHICLES XBDDSIfilELS (FBABCE) . . 

Energy consumption and heavy-duty vehicles 

,p0008 882-10573 

BEBSSELAEB POLXTECBBIC IBST., TBOX, 8. X. 

The Bogers focusing heliostat experimental 
program at fiensselaer Polytechnic Institute 
[PB81-226813] p0071 882-11625 

Bectenna session: Bicro aspects 

p0149 882-12562 

BESEABCB TBIABGLE IBST., BESEABCB TBIABGLE PABK, B. C. 

Coal gasifier parameters influencing 
environmental pollutant production 
[PB81-221301 ] pOOII 882-11273 
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SH0S2 ISIABI) OBIf. 


COBBOBIIB SOOBCB IBOEZ 


Vapor-phase cracking' and net oxidation as 
potential poUntant control technigaes for 
coal gasification 

[PB81-219594] p0015 B82-11661 

Ennironaental hazard rankings of pollutants 
generated in coal gasification processes 
[FB81-231698] p0026 B82-13S76 

Synposion proceedings: Environaental aspects of 

fuel conversion technology, 5th 
[PB81-2450aS] p0034 H82-15623 

Proceedings: Synposiun on Plue Gas 

Desulfurization, volune 1 

[PB81-243156] p0035 H82-15651 

Proceedings: Synpcsiuo on Plue Gas 

Desulfurization, volune 2 

[PB81-243184] p0035 H82-1S652 

BHODE ISUBD OBIV., KXBGSXOB. 

Planning a conprehensive progran for exploration 
of the anthracite deposits of the Barragansett 
Basin of flassachusetts and Bhode Island, phase 
1 and 2 

[DE81-02 84 90] p0104 B82-11519 

BICBBOO 8 CO., EBGIBEEBS (1927) LID., 

SBOBEHkH-BI-SBl (EBGLtBO) . 

Ihe utilisation of alcchcl in light doty diesel 
engines 

tPB81-244469) p0118 H82-15452 

BICE OBIV., HOOSIOB, lEl. 

Direct conversion of light to radio fregoency 
energy 

p0045 A82-11712 

BOCKEI BESBABCH COBP., BEDBOBD, BISH. 

Otilization of waste heat from naSor transformer 
substations. Volume 1: Generic study 

[DE81-904212 ] p0019 B82-12S93 

Otilization of waste heat from majcr transformer 
substations. Volume 2: Site-specific study 

[DE81-904236] p0019 B82-12594 

BOCEBELL IBIEBBBIIOBkl COBP., CABOGl PIBK, CkUP. 
Bolten-salt coal-gasification process 
development unit, phase 2 

[DE81-023585] p0094 S82-10251 

BOCEBELL ZBIEBBkllQBLL COBP., PIUSBOEGB, PL. 
Ionospheric effects in active retrodirective 
array and mitigating system design 

p0147 H82-12S51 

She Besonant Cavity Badiator (BCB) 

p0148 H82-12SS6 

Solid-state retrodirective phased array concepts 
for microwave power transmission from Solar 
Power Satellite 

p0149 H82-12568 

BOSS (BEBBO) ASSOCILIES, SAB DIEGO, CAUP. 

Development of an all-metal thick film cost 

effective metallization system for solar cells 
[HASA-CB-165043] p0078 B82-14630 

BOIAL B0BBE6IAB COOBCIL POB SCIEBSIPIC ABD 
IBDOSZBIAL BESEABCB, OSLO. 

Plan for technological research and development 
related to the petroleum activities on the 
Horwegian Continental Shelf. 1981-1985: 
Appendixes: 1. Sechnical challenges. 2. 

Besearch reguirements. 3. High priority 
programs 

[DE81-904014J p0104 H82-11520 

BOHBCHEBIE A.G. , OBBBBAOSBB (BESS GEBBABI) . 

Shermal processing of used catalysts 
' [BHPT-PB-I-80-189] p0016 B82-12205 

BOHBEOHLE A.G., ESSEB (BESS GEBBABI) . 

Safety and technical optimization of belt 

transfer points with special consideration for 
the suppression of noxious and explosive dusts 
[BHPT-PB-HA-80-048] p0096 H82-10279 

s 

SABDIA LABS., ALBOQOEBCOE, B. BEE. 

Besidual stresses in darrieus vertical axis wind 
turbine blades 

IDE81-1026144] p0136 H82-10434 

Frequency response analysis of fluid control 
systems for parabolic-trough solar collectors 
[DB81-029293] p0064 H82-10513 

Solar energy system design: A simple method for 

sizing the collector field and thermal storage 

[DE81-028852] p0065 H82-10S41 


Intermediate photovoltaic-system application 
experiment operational performance report. 

Volume 1: For Lovington Sguare shopping 

Center site, Lovington, Hew Bexico 
[DE81-028971 ] p0065 H82-10543 

Solar pnotovoltaic system engineering perspectives 
[DE81-023179] p0066 H82-10570 

Automated Fresnel lens tester system 

[DE81-029483) p0066 H82-10863 

Bind ripple analysis 

[DE81-030129] p0138 N82-11044 

Performance testing of the lOLIEC 11-410 
concentrating solar collector 

[DE81-029994] p0071 B82-11617 

Vertical-axis wind-turbine control strategy 
fDE81-031932 ] p0141 H82-12591 

Comparative economics of solar thermal central 
receivers 

[DB81-029623] p0072 B82-12601 

Dser's guide to HELIOS: A computer program for 

modeling the optical behavior of reflecting 
solar concentrators. Part 1: introduction 

and code input 

[OE81-031920] p0073 H82-12616 

Department of Energy Solar Central Beceiver 
semiannual Beetimg 

[SAHD-80-8049] p0074 H82-12632 

Geothermal -resource verification for Air Force 

Bases 

[DB81-027482] p0112 B82-13520 

Intermediate photovoltaic system application 
experiment operational performance report. 

Volume 2 for Beverly High School, Beverly, Hass. 
[DE82-000811 ] p0077 N82-13532 

Catalytic effect of iron in hydrogasification of 
coal 

[DE81-023928] p0113 N82-14323 

Accessing the geothermal resources 

[DE81-025396] p0116 H82-14614 

Sandia progran in geothermal technology 
development 

[DE81-025394] p0119 B82-1S546 

Project DEEP SIEAH: Fourth meeting of the 

technical advisory panel 

t DE81-029457] p0144 B82-15561 

SABDIA LABS., LIVEBBOBE, CALIF. 

Second generation beliostat, volume 1 
[DE81-029618] p0069 B82-11564 

Study of photovoltaic cost elements, volume 1: 
Executive report, volume 2: Project background 

[DE81-030982] p0069 BB2-11566 

Study of photovoltaic cost elements. Volume 3: 
Sandia Bational Laboratories photovoltaic 
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Xechnical and economic assessment of solar 
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Parametric sensitivity study for solar-assisted 
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Heasnres of effectiweness of transportation 
systens nanagement 

CPB81-233884 ] p0026 H82-1398<t 

SOLBBEI COBP., BOCKflUE, BD. 

A Hodoie Experinental Process Systea Oevelopoent 
Onit {BEPSSO) 

t HASi-Cfi-165014] p0076 882-13496 

Silicon solar cell optioization 

IAD-A106005] P0076 H82-13514 

SOIABELECIBOHICS, IBC. , BEU.1BGBAB. BASS. 
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later-pomping-uindmill designs: A handbook 
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energy conversion techniques 

(HASA-CB-161883] p0067 882-11544 

TBHHBSSEB OHIV. SPACE IHST., TOLLAHOHA. 
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Electric and hybrid vehicle environmental 
control subsystem study 

[BASA-CB-1 64996] pC020 B82-12658 
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VABIA BAXXSBIB A.G.. KBLKHBIH (BBSI GEBHABX) . 

Becent advances in lead-acid cell research and 
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report 
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[DE81-026203] p0139 882-11947 

BILLIAHS BBOS. BHGIHEEBIBG CO., lOLSA, CKLA. 

Sizth onderground Coal-Conversion Symposium 

[DB81-027669] p0114 H82-14374 

BILLIAHS BESEABCH COBP., RAIIED LAKE, HICB. 

AGI-102 automotive gas turbine 

C BASA-CE-165353] p0140 882-12444 

HISCOHSIB CEBIEB FOB POBLIC FOLICI, HAOISOB. 

SOLPLAB report: An assessment of barriers and 

incentives to conservation and 
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p0159 H82-14652 f 
pOOlO H82-11265 » 
p0161 H82-10565 t 
p0137 H82-10559 i 
p0158 H82-11594 t 
p0012 H82-11418 * 
p0012 H82-11419 f 
p0139 B82-11421 « 
p0007 H82- 10552 # 
p0012 H82-11414 t 
p0114 H82-14379 t 
p0115 H82-14383 » 
p0033 H82-15613 « 
p0139 H82-11907 * 
p0116 H82- 14612 t 
p0020 H82-12637 « 
p0022 H82-12924 * 
p0112 H82-13473 t 
p0119 H82-15560 * 
p0031 H82-15555 » 
p0024 H82- 13522 t 
p0086 H8 2- 11 257 « 
p0066 H8 2- 10563 # 
p0066 H82-10570 * 
p0070 H82-11606 t 
p0157 H82-10549 t 
p0065 H82-10558 # 
p0138 H82- 10961 » 
p0097 H82-10560 * 
p0158 H82-11997 # 
p0024 H82-13523 f 
p0023 H82-13392 « 
p0074 H82-12625 » 
p0108 H82-12263 t 
p0065 H82-10537 t 
p0065 H 82-10538 « 
p0159 H82-14655 « 
p0160 H82-15548 * 
p0160 H82-15510 « 
p0150 H82-13517 t 
p0150 H82-14484 * 
p0150 B82- 15338 « 
p0032 H82-15602 « 
p0081 H8 2- 15569 t 
p0117 H82-15226 * 
p0144 H82-1S454 « 
p0033 H82-15611 t 
p0144 H82-15580 « 
p0081 H82- 15572 « 
p0070 H82-11583 t 
p0070 B82-11584 * 
p0070 H82-11593 » 
p0067 H82-11413 « 
p0082 H82-15576 t 
p0082 H82- 15577 * 
p0116 H82-15152 # 
p0015 H82-11712 # 
p0102 H82-11248 t 
pOin N82-13244 « 
p0108 H82-12264 » 
p0070 H82-11599 * 
p0070 H82-11602 # 
p0070 H82-11600 * 
p0074 H82-12629 * 
p0074 H82-12627 t 
p0017 B82-12283 » 
p0074 H82-12626 t 
p0074 H82-12628 # 
p0073 H82-12623 f 
p0081 H82- 15544 » 
p0081 H82-15571 f 
p0114 H82-14381 » 
p0082 H82-15581 « 
p0030 H82-15210 # 
pOOai H82-15545 # 
p0028 H82- 14662 * 
p0160 H82-15558 * 
p0086 B82-14382 t 
p0087 H82- 15220 * 
p0077 H82- 14384 * 
p0029 H82-14987 * 
p0113 H82-14323 t 
p0119 B82-15546 ♦ 
p0119 H82- 15559 t 
p0119 H82-15661 * 
p0120 H82-15981 * 


E-2 


BEPOBT/iCCBSSlOB BDBBBB IBDEZ 


COHF-811018-1 
COHF-81 1026-2 
COHF-81 1026-5 
COHP-811026-9 
COHF-81 1027-1 
COHF-81 1039-1 
COHF-8006185-1 
COHF-8007107-2 
COHF-8007109 . 

COHF-8008118-1 
COHF-8008122 . 

COHF-8008123-1 
COHF-8010129 . 

COHF-8010159-12 
COHF-80 10198-2 
COHF-8105107-1 
COHF-8106137 . 

COHF-8106137-2 
COHF-8106137-4 
COHF-8106137-5 
COHF-8106143 . 

COHF-8106 152-1 
COHF-81080808 


p0116 H82-14614 « 
p0117 H82-15227 * 
p0117 H82-15225 t 
p0118 H82-15505 * 
p0116 H82-14613 t 
p0C79 H82-15247 t 
p0030 H82-15219 « 
p0013 H82-11574 i 
p0103 H82-11261 « 
p0158 H82-11580 t 
p0142 H82-13515 I 
p0160 H82-15579 t 
pOC74 H82-12632 « 
p0158 H82-11595 « 
p0016 H82-11731 t 
p0023 H82-13263 t 
p0019 H82-12635 t 
p0020 H82-12636 i 
p0141 H82-12634 t 
p0031 H82-15567 t 
p0079 H82-14657 I 
pOC97 H82-10655 I 
p0105 H82-11611 t 


COO-4169-6 

COO-4881-31 


p0023 H82-13192 t 
p0018 H82-12582 « 


CBC-APBiC-CAPI- 1-64-5 1 7 


p0C09 H82-11175 « 


C SIB- SB- CHHG-33 0 
C4100-50 


pCC95 H82-10271 t 
pOC77 H82-14627*# 


DE81-016136 p0119 H82-15552 t 

DE81-021383 p00a7 H82-15220 < 

OE81-022685 p0C86 H82-14382 t 

DE81-023104 pC 158 H82-11580 t 

OE81-023122 pO066 H82-10952 « 

DE81-023127 p0157 H82-10557 t 

DE81-023179 p0066 H82-10570 « 

DE81-023259 p0CS5 H82-10269 I 

DE81-023275 p0066 H82-10569 t 

DE81-023359 p0063 H82-10507 * 

OE81-023543 p0157 H82-10556 * 

DE81-023545 p0137 H82-10553 # 

DE81-023572 p0157 H82-10962 t 

OE81-023581 p0092 H82-10144 I 

DE81-023585 p0094 H82-10251 « 

OE81-023810 p0C96 H82-10479 * 

OE81-023819 p0095 H82-10267 t 

OB81-023928 p0113 H82-14323 * 

DE81-023946 p0137 H82-10559 t 

OE81-024086 p0139 H82-11421 « 

DE81-024129 p0139 H82-11907 « 

OE81-024136 p0012 H82-11419 * 

DE81-024139 p0012 H82-11418 t 

DE81-024250 p0009 H82-10601 » 

DE81-024315 p0007 H82-10562 i 

DE81-024331 p0143 H82-13926 « 

DE81-024355 p0161 H82-10565 ♦ 

DE81-024368 p0C70 H82-11583 # 

DE81-024911 p0C07 H82-10552 # 

DE81-025018 p0077 H82-14384 t 

DE81-025069 p0069 H82-11575 * 

DE81-025081 p0070 H82-11584 * 

DE81-025086 p0012 N82-11414 « 

DE81-025132 - pOOlO H82-11239 t 

DE81-025138 p0007 H82-10561 # 

DE81-025153 pOC93 H82-10157 t 

DE81-025162 pOC95 H82-10268 t 

DE81-025166 pOIOI H82-11237 # 

DE81-025177 p0013 H82-11574 * 

CE81-025209 p0070 H82-11593 t 

DE81-025222 p0096 H82-10477 « 

DE81-025302 p0119 H82-15661 i 

DE81-025305 p0119 H82-15559 i 

DE81-025336 pCC86 H82-11262 i 

DE81-025394 p0119 H82-15546 i 

DE81-025396 p0116 H82-14614 i 

DE81-025408 p0139 H82-11944 t 

DE81-025452 p0022 H82-13191 * 

DE81-025471 p0074 H82-12627 # 

DE81-025473 p0074 H82-12626 # 

DE81-025475 pOIII H82-13247 • 

DE81-025482 pC095 H82-10263 # 

DE81-02S518 pOIOI H82-11240 » 

DE81-025559 p0109 H82-12518 # 

DE81-025587 p0069 882-11577 # 

DE81-025671 p0008 H82-10591 # 


DE8 1-025708 
DE81-025725 
DE81-025743 
DE81-025828 
DE81-025834 
DE81-025862 
DE81-025882 
DE81-025906 
DE81-025934 
J)E81-025960 
DE81-025961 
DE81-025976 
DE81-0259E3 
DB81-026013 
DB81-026022 
OE81-026038 
DB81-026048 
DE81-026055 
DB81-026058 
DB81-026059 
DE81-026086 
DB81-026088 
DB81-026146 
DE81-026203 
DE81-026308 
DE81-026334 
DB81-026404 
DE81-026425 
DE81-026477 
DE81-026546 
DE81-026600 
OB81-026635 
DB81-026698 
DE81-026750 
DE81-026800 
DE81-026842 
DE81-026849 
OE81-026962 
DE81-027023 
DE81-027078 
DE81-027091 
DE81-027126 
DE81-027131 
DE8 1-027138 
DE81-027139 
DE81-027143 
DE81-027188 
DE8 1-027189 
DE81-027234 
DE81-027238 
DE81-027254 
DE81-027263 
DE81-027272 
DE81-027293 
DE81-027361 
DE81-027397 
DE81-027399 
OE81-027447 
DE81-027482 
DE81-027489 
DE81-027526 
DE81-027536 
DE81-027538 
DE81-027557 
DE81-027562 
DE81-027574 
DE81-027622 
DE81-027669 
DE81-027675 
DE81-027713 
DE8 1-027813 
DE81-027817 
DE81-027819 
DE8 1-027820 
DE81-027853 
DE81-027854 
DB81-027864 
DE81-027938 
DE81-027941 
DE81-027961 
DE81-027965 
DE81-027968 
DE81-027976 
DE81-027977 
DE81-027979 
DE81-027981 
OE81-028016 
CE81-028041 
DB81-028042 


p0105 

H82-11611 


p0079 

H82- 14656 


p0114 

H8 2- 14381 


p0104 

882-11474 


p0030 

H82-15219 


p0031 

H82-15554 


p0028 

H82-14648 


p0070 

H82-11609 


p0081 

H82- 15545 


p0027 

H82-14644 


p0099 

H82-11167 


p0158 

H82- 11997 


pOOlO 

H82-11252 


pOOlO 

H82- 11265 


p0094 

H82-10260 


p0109 

N82-12517 


p0020 

882-12637 


p0067 

882-11413 


p0031 

882-15543 


p0013 

882-11589 


p0074 

882-12628 


p0026 

882-13652 


p0115 

882-14594 


p0139 

882-11947 


p0008 

882-10592 


p0022 

882-12924 


p0143 

882-13983 


p0016 

882-11988 


p0102 

882-11248 


p0093 

882-10158 


p0067 

H82- 11247 


p0070 

882-11602 


p0064 

882-10516 


p0105 

H82-11588 


p0158 

882-11596 


p0142 

882-13451 


p0115 

882-14522 


p0115 

882-14523 


p0096 

882-1,0474 

« 

p0012 

882-11321 


p0158 

882-11595 


p0012 

H8 2- 11 376 


p0015 

882-11712 


p0011 

H82-11317 


pOIOI 

882-11238 


p0102 

882-11 251 


pOOII 

882-11318 


p0012 

882-11323 


p0068 

882-11557 


p0138 

882-10888 


p0068 

882-11558 


p0016 

882-11731 


p0065 

882-10539 


p0067 

882-11325 


p0144 

882-15893 


p0158 

882-11594 


p0161 

882-11012 


p0008 

882-10586 


p0112 

882-13520 


p0014 

882-11616 


p0013 

882-11613 


p0142 

882-13526 


p0024 

882-13525 


p0017 

882-12521 


pOlOO 

882-11236 


pOOlO 

882-11249 


p0099 

882-11158 


p0114 

882-14374 


p0099 

882-11154 


p0117 

882-15227 


p0081 

882-15551 


p0019 

882-12635 


p0020 

882-12636 


p0141 

882-12634 


p0063 

882-10509 


p0139 

882-11585 


p0021 

882-12765 


p0017 

882-12283 


p0116 

882-14613 


pOIOI 

882-11242 


p0023 

882-13192 

tf 

p0062 

882-10276 


p0007 

882-10544 


p0072 

882-12598 


p0079 

882-15247 


p0079 

882-14661 


p0159 

882-14652 


p0082 

882-15577 


p0116 

882-14612 



B-3 


BEP0BI/ACCESSI08 BOBBEB IHOEX 


DE81-028047 
DE81-028052 
DE81-028054 
DE81-028060 
DE81-028084 
DE81-028092 
DE81-028098 
DE81-028107 
DE81-028108 
DE81-028110 
DE81-028117 
OE81-028121 
DE81-028146 
DE81-028151 
OE81-028156 
DE81-028174 
DE81-028175 
DE81-028178 
DE81-028197 
DE81-028199 
DE81-028200 
DE81-028209 
DE81-028232 
DE81-028235 
DE81-028265 
DE81-028266 
DE81-028271 
DE81-028299 
DE81-028311 
DE81-028312 
DE81-028331 
DE81-028335 
DE81-028344 
DE81-028348 
DE81-0283S6 
DE81 -028391 
DE81-028401 
DE81-028402 
DE81-028433 
DE81-028434 
DE81-028460 
DE81-028485 
DE81-028474 
DE81-028490 
DE81-028503 
DE81-028S04 
DE8 1-02 8552 
DE81-028567 
DE81-028569 
OE81-028570 
DE81-028580 
DE81-028581 
DE81-028582 
DE81-028609 
OE81-028642 
DE81-028650 
OE81-028653 
DE81-028678 
OE81-028689 
DE81-028703 
OE81-028731 
DE81-028734 
DE81-028735 
DE81-028778 
DE81-028783 
DE81-028797 
DE81-028852 
DE81-028867 
DE81-028873 
DE81-028896 
OE81-028899 
DE81-028916 
DE81-028921 
DE81-028930 
DE81-028935 
DE81-028971 
DE81-028975 
DE81-028995 
DE81-029028 
DE81-029037 
DE81-029071 
DE81-029072 
DE81-029073 
OE81-029088 
DE81-029095 
DE81-029123 
DE81-029125 
DE81-029134 
DE81-029137 


p0159 B82-14655 
p0081 H82-15572 
p0064 H82-10510 
pOlOa 882-12263 
p0157 B82-10548 
p0032 882-15598 
p0120 882-15981 
p0156 882-10528 
p0029 882-14803 
p0157 882-10574 
pO028 882-14653 
p0138 882-10882 
p0065 882-10547 
p0070 882-11599 
pC079 882-14665 
pOC68 882-11560 
p0068 882-11561 
p0025 882-13558 
p0156 882-10546 
p0156 882-10529 
p0156 882-10530 
p0099 882-11168 
p0029 882-14910 
p0029 882-14987 
p0026 882-14048 
pOOlO 882-11263 
p0031 882-15567 
pOIOI 882-11243 
p0092 882-10148 
pCC96 882-10366 
p0150 882-13517 
p0114 882-14379 
p0067 882-11316 
p0014 882-11642 
pOC81 882-15544 
p0092 882-10150 
p0073 882-12623 
p0074 882-12630 
pOC79 882-14657 
pOlOa 882-12264 
p0021 882-12766 
p0021 882-12842 
pOlOO 882-11169 
p0104 882-11519 
p0014 882-11644 
p0093 882-10156 
p0014 882-11646 
p0116 882-14680 
pOC74 882-12625 
p0024 882-13523 
pC146 882-11255 
pOC94 882-10255 
p0098 882-11148 
p0023 882-13392 
pOIII 882-13244 
p0018 882-12581 
pOC93 882-10201 
p0155 882-10525 
p0032 882-15602 
p0023 882-13263 
p0150 882-14484 
p0112 882-13473 
p0070 882-11600 
p0065 882-10538 
pOOII 882-11320 
p0C70 882-11606 
p0065 882-10541 
p0024 882-13522 
p0028 882-14662 
p0030 882-15242 
pOC95 882-10264 
p0C07 882-10517 
pOC74 882-12629 
p0021 882-12675 
pCC92 882-10143 
p0065 882-10543 
p0064 882-10512 
pOC94 882-10259 
pOIIO 882-12605 
p0103 882-11404 
p0014 882-11641 
pOIIO 882-12633 
p0075 882-13265 
pOC92 882-10141 
pOIII 882-13245 
p0093 882-10152 
pOC99 882-11166 
pOC93 882-10154 
p0115 882-14383 


* DE81-029277 
« DE81-029278 
« DE81-029280 
« DE81-029291 
t DE81-029293 
« DE81-029295 
« DE81-029314 
i DE81-029323 
« DE81-029325 
« CE81-029360 
t DE81-029430 
« DE81-029437 
I DE8 1-029440 

* DE81-029457 
I OE81-029476 

* DE81-029480 
t DE81-029481 
( DE81-029482 
« DE81-029483 
« DE81-029611 

* DE81-029614 
« OE81-029618 
i DE81-029623 
t DE81-029642 
i DE81-029677 
t DE81-029684 

* DE81-029686 
t DE81-029689 

* DE81-029700 
t DE81-029701 
« DE81-029711 

* DE81-029731 
t DE81-029743 
t DE81-029753 
« DE81-029772 
f DE81-029799 

* DE81-029807 
t DE81-029809 

* DE81-029821 
« OE81-029833 
i DE81-029844 

* DE81-02S853 
i EE81-029854 

* DE81-029857 
t DE81-029879 
« DE81-029881 
t OE81-029882 

* OE81-029883 

* DE81-029901 
t DE81-029910 

* DE81-029912 
4 DE81-029943 
4 DE81-029951 
4 DE81-029952 
4 DE81-029956 
4 DE81-029958 
4 DE81-029987 
4 DE81-029989 
4 DE81-029991 
t DE81-029993 
4 DE81-029994 
4 DE81-029995 
4 DE81-029999 
« DE81-030002 
4 DE81-030008 
4 DE81-030036 
4 DE81-030039 
4 DE81-030053 
4 DE81-030054 

* DE81-030073 
t DE81-030075 

* DE81-030077 
4 DE81-030085 
4 DE81-030091 
4 DE81-030096 
4 DE81-030099 
4 DE81-030100 
4 DE81-030103 
4 DE81-030129 
4 DE81-030151 
4 DZ81-030158 
4 DE81-030166 
4 DE81-030178 
4 DE81-030183 
4 DE81-030184 
4 DE81-030192 
4 DE81-030194 
4 DE81-030198 
4 OE81-030219 


pu l44 

882-15580 

* 

p0018 

882-12526 

« 

p0065 

882-10542 

« 

p0112 

882-13518 

« 

p0064 

882-10513 

t 

p0077 

882-13531 

* 

pOOlO 

882-11233 

* 

p0150 

882-15338 

* 

p0035 

882-16014 

« 

p0142 

882-13519 

t 

p0035 

882-15833 

* 

p0139 

882-11935 

f 

p0155 

882-10527 

t 

p0144 

882-15561 

* 

p0082 

882-15576 

» 

p0093 

882-10155 

* 

p0097 

882-10939 

* 

p0112 

882-13248 

* 

p0066 

882-10863 

* 

p0073 

882-12618 

* 

p0102 

882-11258 

« 

p0069 

882-11564 

» 

p0072 

882-12601 

» 

p0109 

882-12524 

« 

p0064 

882-10521 

* 

p0116 

882-15152 

* 

p0030 

882-15210 

* 

p0031 

882-15556 

* 

p0073 

882-12610 

« 

p0007 

882-10514 

« 

p0073 

882-12609 

t 

p0006 

882-10334 

« 

p0064 

882-10511 

» 

p0155 

882-10508 

* 

p0117 

882-15225 

* 

p0118 

882-15505 

* 

p0094 

882-10257 

* 

pOOiO 

882-12660 

* 

p0160 

882-15579 

f 

p0022 

882-13014 

« 

p0028 

882-14651 

t 

p0033 

882-15607 

* 

p0016 

882-11995 

* 

p0033 

882-15611 

« 

p0156 

882-10540 

* 

p0069 

882-11576 

t 

p0081 

882-15575 

t 

p0082 

882-15578 

« 

p0139 

882-11934 

* 

p0018 

88 2-12589 

* 

p0094 

882-10250 

* 

p0156 

882-10532 

f 

p0104 

882-11518 

» 

p0029 

882-14900 

* 

p0028 

882-14664 

* 

pOIOl 

882-11246 

t 

pOOlO 

882-11245 

t 

p0105 

882-11573 

« 

p0028 

882-14650 

* 

p0021 

882-12671 

* 

p0071 

882-11617 

* 

p0064 

882-10519 

t 

p0028 

882-14659 

* 

p0098 

882-11152 

* 

p0156 

882-10535 

* 

p0033 

882-15609 

* 

p0119 

882-15604 

* 

p0081 

882-15563 

« 

p0073 

882- 12612 

« 

p0033 

882-15610 

t 

p0031 

882-15555 

* 

p0119 

88 2-15560 

« 

p0117 

882-15226 

t 

p0138 

882-11045 

* 

p0033 

882-15613 

* 

p0160 

882-15510 

* 

p0097 

882-10655 

* 

p0160 

88 2-15548 

« 

p0138 

882-11044 

• 

p0098 

882-11149 

* 

pOlOO 

882-11235 

* 

p0140 

882-12590 

t 

p0093 

882-10249 

t 

p0102 

882-11253 

* 

p0102 

882-11254 

* 

p0008 

882-10590 

* 

p0118 

882-15509 

f 

pOIOI 

882-11244 

« 

p0093 

882-10153 

f 


E-4 


BSfOBS/iCCBSSIOB HOflBEB IIOEI 


DE81-030220 
DE81-030221 
DE81-030226 
OE81-03023S 
DE81-030239 
DE81-030262 
OE81-030272 
DE81-030273 
DE81-030279 
OE81-030288 
DE81-Q30309 
OE81-030310 
DE81-030312 
DE81-030319 
OE81-030329 
DE81-030340 
DE81-030353 
DE81-030356 
DE81-030363 
DE81-030370 
DE81-03 0391 
OE81-030422 
DE81-030425 
DE81-030441 
DE81-030470 
OE81-030485 
DE81-030487 
DE81-030492 
DE81-03 04 97 
DE81-030546 
DE81-03 0622 
DE81-030629 
DE81-030634 
DE8 1-03066 9 
DE81-030671 
OE81-030672 
DE81-030673 
DE81-030705 
DE81-030740 
DE81-030822 
OE81-030841 
DE81-030845 
DE81-030857 
DE81-030860 
OE81-030883 
OE81-030887 
OE81-030895 
DE81-030950 
OE81-030954 
DE81-030975 
OES1-030981 
DE81-030982 
OE81-030986 
DE81-031000 
DE81-031920 
DE81-031921 
DE81-031923 
DE81-031932 
DE81-031934 
DE81-031937 
DE81-031974 
DE81-032019 
OE81-032024 
DE8 1-76 9341 
DE81-769452 
DE81-769704 
DE81-769734 
DE81-769737 
DE81-803762 
DE81-901931 
DE81-903377 
DE81-903429 
DE81-903760 
DE81-903763 
DE81-903764 
DE81-903765 
DE81-903785 
DE81-904010 
DE81-904014 
DE81-904016 
DE81-904192 
DE81-904212 
DE81-904220 
DE81-904231 
DE81-904234 
DE81-904236 
DE81-904237 
DE81-904245 
DE81-904246 


p0072 H82-12600 • 
p0157 N82-11368 * 
pOOOS N82-10585 • 
p0082 B82-1S581 * 
p0144 H82-15454 * 
pOC98 B82-11151 • 
p0105 H82-12182 * 
p0099 H82-11164 t 
p0146 N82-12520 • 
pOC79 N82-14658 • 
p0067 882-11407 * 
p006S 882-10534 t 
p0081 882-15569 f 
p0017 882-12513 t 
p0033 882-15608 * 
p0098 882-11153 ( 
p0081 882-15564 * 
p0019 882-12604 • 
pOIII 882-12985 t 
p0072 882-12608 t 
pOlOe 882-12194 * 
p0027 882-14322 * 
p0117 882-15221 t 
p0118 882-15508 t 
p0159 882-12586 t 
p0106 882-12198 t 
pOC96 882-10475 * 
p0G99 882-11165 t 
p0031 882-15553 * 
p0081 882-15571 * 
p01C7 882-12254 * 
p0117 882-15222 # 
p0103 882-11267 « 
p0068 882-11554 * 
p0021 882-12673 « 
p0158 882-11621 » 
p0158 882-11620 f 
p0103 882-11405 * 
pOIII 882-12731 t 

p0020 882-12661 « 
p0020 882-12667 « 
p0117 882-15224 f 
p0108 882-12259 # 
pOIOS 882-12187 t 
p0159 882-12396 * 
p0024 882-13539 « 
p0104 882-11523 # 
p0138 882-11380 * 
p0108 882-12260 t 
pOOIS 882-12582 « 
pOC69 882-11569 « 
p0069 882-11566 « 
pOC69 882-11567 * 
p0014 882-11651 « 
pOC73 882-12616 t 
pOC69 882-11568 « 
p0017 882-12424 f 
p0141 882-12591 t 
pOC72 882-12602 f 
p0106 882-12197 « 
p0146 882-12525 « 
p0025 882-13565 # 
p0105 882-11715 t 
p0157 882-10549 * 
p0007 882-10551 # 
p0066 882-10568 « 
pOC96 882-10478 * 
p0138 882-10961 * 
p0064 882-10515 # 
p0079 882-14643 # 
p0070 882-11615 « 
p0009 882-10594 * 
pOC94 882-10253 « 
p0137 882-10524 • 
p0006 882-10254 * 
p0142 882-13515 # 
p0114 882-14380 # 
p0027 882-14398 • 
p0104 882-11520 * 
p0137 882-10536 # 
p0033 882-15605 » 
p0019 882-12593 « 
p0018 882-12580 « 
p0141 882-12592 « 
p0107 882-12251 » 
p0019 882-12594 4 
p0035 882-16013 « 
p0136 882-10406 * 
p0035 882-16012 t 


DE81-0279446 .... 

DE81-1026144 .... 

DE82-000004 

OE82-000032 

DE82-000038 

DE82-000067 

OE82-000068 

DE82-000071 

DE82-000091 

DE82-000098 

DE82-000116 

DE82-000133 

DI82-000169 

DE82-000227 

DE82-000236 

DE82-000238 

DE82-000251 

OE82-000284 

DE82-000288 

OE82-000432 

DE82-000452 

DE82-000461 

OE82-000464 

DE82-000466 

OE82-000482 

DE82-000501 

DE82-000508 

DE82-000523 

DB82-000525 

DE82-000529 

DE82-0006S8 

DE82-000705 

OE82-000744 

DE82-000808 

OE82-000811 

DE82-000873 

DE82-000910 

DE82-000935 

DE82-000941 ..... 

DE82-000956 

DE82-000964 

DE82-000970 

DE82-001142 

DE82-001151 

DE82-001158 

DE82-001164 

DE82-900206 

DE82-900207 

OE82-900208 

DE82-900316 

DF7LE-EB-81-07 .. 

DFTLB-HlTT-81-10 

DCE/4F-92 005/11 . 

DOE/BC-20001/10 . 

DOE/BEIC/OB-19 .. 
DOE/BETC/PPS-81/3 
DOE/BETC/QPB-80/4 

DOE/BP-58 

DOE/BP-60 

DOE/CE-0016 

DCE/CS-4042/2 ... 

DOE/CS- 10045/13 . 

DOE/CS-12077/T1 . 

DOE/CS-20057/T4 . 

DOE/CS-20057/T5 . 

DOE/CS-20074/1 .. 

DOE/CS-20231/1 .. 

DOE/CS- 2024 0/1 .. 

DOE/CS-20300/3 .. 

DOE/CS-20424/1 .. 

DOE/CS-30259/6 .. 

DOE/CS-30292/3 .. 

DOE/CS-40037/T2 . 

DOE/CS-40259/1 .. 

DOE/CS-50023/T15 
DOE/CS-50141/T1 . 

DOE/CS-83004/3 .. 

DCE/DP-00789/T15 
DOE/EIi-0272 .... 
DOE/EI4-0293 .... 

OOE/Eia-0297 .... 
DOE/BIS-0073-VOL-1 

DCE/EP-0022 

DCE/EP-0026 

DOE/EP-0028 ..... 

DCE/EP-0029 


p0097 

882-10938 


p0136 

882-10434 


p0107 

882-12250 


p0114 

882-14377 


p0018 

882-12579 


p0108 

882-12255 


p0077 

88 2-13533 


p0075 

882-12707 


p0141 

882-13367 


p0019 

882-12621 


pOIIO 

882-12584 


p0018 

882-12583 


p0018 

882-12587 


p0109 

882-12523 


p0113 

882-13538 


p0113 

88 2-13541 


p0106 

882-12196 


pOIII 

882-13196 


p0112 

882-13252 


p0108 

882-12261 


pOIIO 

882-12620 


pOIIO 

882-12595 


p0106 

882-12199 


p0159 

882-13544 


p0106 

882-12200 


p0024 

88 2-13536 


p0025 

882-13560 


p0109 

882-12400 


p0021 

882-12674 


p0109 

882-12516 


p0025 

882-13566 


p0024 

882-13535 


p0114 

882-14375 


p0019 

882-12613 


p0077 

882-13532 


p0112 

882-13475 


p0108 

882-12262 


p0025 

882-13567 


p0077 

88 2-13530 


p0113 

882-13627 


p0077 

882-13543 


p0161 

882-14649 


p0110 

882-12596 


p0076 

88 2-13528 


p0073 

882-12615 


p0116 

882-14595 


p0017 

882-12278 


p0071 

882-12279 


p0071 

882-12280 


p0025 

882-13559 


p0136 

882-10452 


p0087 

882-15542 


pOlOO 

882-11235 


p0096 

882-10477 


p0096 

882-10478 


p0117 

882-15224 

* 

p0094 

882-10250 


p0142 

882-13519 


p0112 

882-13518 


p0031 

882-15554 


p0077 

882-13531 


p0027 

882-14645 


p0017 

882-12424 


pool 2 

882-11323 


pOOII 

882-11318 


p0031 

882-15556 


p0019 

882-12613 


p0028 

882-14659 


pOIOI 

882-11246 


pOIIO 

882-12596 


p0079 

882-14665 


p0013 

882-11614 


p0095 

882-10262 


p0018 

882-12581 


p0107 

882-12250 


p0022 

882-13014 


p0108 

882-12260 


p0138 

882-11044 


p0018 

882-12589 


p0018 

882-12526 


p0096 

882-10474 


pOOlO 

882-11252 


p0012 

882-11376 


p0020 

882-12660 


p0021 

882-12671 


p0029 

882-14900 



E-5 


BBFOBX/ACCBSSZOH BOBBBB IBOBZ 


DOE/EP- 10004/1 

DOE/EB-04 169/11 .... 

DOE/EB- 10044/11 .... 

DOE/EB- 10558/2 

DOE/EB-30010/1 

DOE/EI-5047/1 

DOE/ET-5047/2 

DOE/ ET- 5 047/5 

DOE/EI-5047/9D 

DOE/ET-5047/12 

DOE/ET-10104/12 .... 

DOE/ET-1 0145/72 

DOE/ET-10152/T6 .... 

DOE/EI-1 0204/11 

DOE/ET-1 0296/12 .... 

DOE/ET-10325/T11 ... 

DOE/ET-1 0381/1 97 ... 

DOE/ET-1 0445/1 

DOE/ET-1 0495/T2 .... 

DOE/ET-10517/T1 .... 

DOE/ET-1 0593/T2 .... 

DOE/ET-1 0785/11 

DOE/ET-1 0805/T1-70L-1 
DOE/ET-1 0815/55 .... 

DOE/ET-1 1053/T1 

DOE/ET-11056/T5 

DOE/ET-11268/T3 .... 

DOE/EI-1 1268/14 .... 

DOE/ET-1 1343/T2 .... 

DOE/ET-1 2038/T3 .... 

DOE/ET-1 2056/25 

DOE/EI-12547/1 

DOE/ET-1 2548/9 

DOE/ET-1 2866/5 

DOE/ET- 1 2866/8- VOL- 1 
DOE/EI- 1 2 866/8- VOL-2 

DOE/ET- 13032/2 

DOE/ET-1 3095/T1 .... 

DOE/ET-1 31 08/T1 4 ... 

DOE/ET- 142 10/T1 .... 

DOE/ET-14674/16 .... 

DOE/ET- 14693/T3 .... 

DOE/ET- 14696/T6 .... 

DOE/ET-14700/1 

DOE/EI-14700/2 

DOB/BT-1 4855/12 .... 

DOE/ET- 14 87 9/T6 .... 

DOE/ET-14928/1 

DOE/ET- 1551 8/5 

DOE/ET- 1S601/T3 .... 

DOE/ET-2 0009/11 .... 

DOE/EI-20279/130 ... 

DOE/EI-20279/133 ... 

DOE/ET-20279/140 ... 

DOE/ET-20279/147 ... 

DOE/EI-20279/150 ... 

DOE/EI-20279/154 ... 

DOE/ET-20347/T1 .... 

DOE/ET-20356/3 

DOE/EI-25309/T1 .... 

DOE/ET-25407/1 

DOE/ET-27012/1 

DOE/EI-27225/9 

DOE/ET-28320/48 

DOB/ET-28359/T1 .... 

DOE/ET-28384/T1 .... 

DOE/ET-29100/T1 

DOE/ET-29232/T4-VOL-2 

DOE/ET-29372/2 

DOE/ET-37035/T1 .... 

DOE/ET-37035/T2 .... 

DOE/BT-51013/8 

DOE/ET-60058/I1 

DOE/EV-01340/1 

DOE/EV-02958/I1 

DOE/EV-1 0404/11 

DOE/EV-10414/T1 

DOE/EV-12195/41 .... 

DOE/EV-70024/44 .... 

DOE/PC-02101/18 

DOE/FC-10193/T1 .... 

DOE/PC-14690/T1 .... 

DOE/PE-20036/1 

DOE/IE-2 02 16/1 

DOE/IE-20219/1 

DOE/PE-20219/2 

DOE/FE-50 135/2 

DOE/IA-0010/13 

DOE/ID- 12014/T1 .... 


p0027 

B82-14644 


p0023 

H82-13192- 


p0028 

B82-14648 


p0064 

B82-10521 


pOOlO 

B82-11249 


p015S 

B82-10527 


p0156 

B62-10S28 


p0156 

B82-10S29 


p0156 

B82-10S3O 


p0157 

B82-10574 


p0106 

B82-12197 


p0118 

B82-15508 


p0C94 

B82-10260 


p0112 

B82-13248 


pCC94 

B82-10251 


pCC93 

B82-10152 


p0105 

B82-12182 


pOC92 

B82-10141 


p0106 

B82-12198 


pOlOO 

B8 2- 11236 


p0033 

B82-15608 


p0143 

B82-13926 


p0139 

B82-11947 


p0141 

H82-13367 


p0138 

B82-10888 


pO 099 

H82-11158 


p0146 

B82-12520 


p0017 

B82- 12521 


p0104 

B82-11571 


p0118 

H82-1S509 


p0098 

H82-11153 


pCC98 

B82-11145*# 

pai04 

B82-11516*# 

p0024 

B82-13525 

# 

pO 142 

B82- 13526 

# 

p0014 

H82-11616 

# 

pOC98 

B82-11146*# 

p01C6 

B82-12200 

# 

p0C94 

H82-10255 

# 

p0146 

B82-12525 

# 

pC094 

S82-10257 

# 

p0109 

B82-12524 

# 

pOIOI 

B82-11243 

# 

p0102 

H82-11259 


p0102 

B82-11260 

* 

p0119 

B82-15552 

# 

p0092 

B82-10143 

# 

pCC94 

B82-10259 

# 

p0138 

B82-10882 

# 

p0139 

B82-11934 

# 

pOIIO 

H82-12605 

# 

p0065 

H82-10558 

# 

pCC71 

B82-11622 

# 

p0C64 

B82-10519 

# 

pOC79 

H82-14656 

# 

pOC79 

B82-14657 

# 

pOC77 

B82-13533 

# 

p0068 

H82-11554 

# 

pCC76 

H82- 13492*# 

p0018 

H82-12582 

# 

p0156 

B82-10540 

« 

P0109B82-12516 

# 

p0096 

B82-10366 

# 

p0139 

B82-11585 

# 

p0103 

H82- 11404 

# 

p0109 

H82-12514 

# 

p014O 

B82-12590 

# 

p0159 

H82-13544 

# 

p0024 

H82-13493*# 

p0109 

H82-12518 

# 

p0109 

H82-12517 

# 

p0139 

B82-11935 

# 

p0007 

H82-10517 

# 

p0008 

H82-10592 

# 

pCC92 

B82-10148 

# 

p0021 

H82-12766 

# 

p0112 

H82-13475 

» 

p0016 

B82-11731 

# 

pOC17 

B82-12513 

# 

pOC93 

H82-10249 

# 

p0014 

H82-11642 

# 

p0109 

H8 2- 12 523 

# 

p0104 

B82-11519 

# 

pOIII 

B82-13247 

# 

pOIOI 

H82-11237 

# 

p0107 

H82-12254 

« 

pOIOI 

H82-11238 

# 

p0028 

H82-14653 

# 

p0007. 

B82-10562 

# 


DCE/IB-05106/T47 

DCE/IE-10855/T1 

DOE/JPL-1012-57 

DOE/JPL-1060-41 

DCE/JPL-1060-43 

DCE/JPL- 1060-4 9 

DCE/JPL-955089-81/12 . 

DOE/JPL-95568 8-80/3 .. 

DCE/JPL-955725-81/1 .. 

DCE/JPL-955902-81/3 .. 

DOE/JPL-956061/1 

DOE/LC-10787/80 

DOE/LETC/BI-81/2 

DOE/HA-0006/2 

DOE/HC-14784/I1 

DOE/HETC-SP-108 

DOE/BEIC-SP-nO 

DOE/HETC-SP-183 

DOE/METC-121 

DOE/BETC/SP-184 

DOE/HASA-0107/3 

DOE/BASA-0224/1-VCL-1 

DOE/HASA-7307/1 

DOE/B ASA-20370/20 .... 

DCE/HASA/0083-1 

DCE/MASA/0 115-80/1 ... 

DCE/BASA/0149-1 

DOE/HASA/0180-2 

DOE/HASA/0180-3 

DOE/HASA/0224-1-VO1-3 

DOE/BAS A/024 1-1 

DOE/BASA/2749-81/1 ... 

DOE/BASA/3230-1 

DOE/BASA/10769-20-BEV-3 
DCB/BASA/10769-22 .... 

DOE/BASA/12726-15 .... 

DOE/BASA/5 1040-27 .... 

DOE/BASA/51040-34 .... 

DOE/BASA/51040/33 .... 

DCE/BASA/51044-22 .. ... 

DOE/BV-10039/3 

DCE/PC-30021/T4 

DOE/PC-3004 1/T5 

DCE/PC-30041/T6 

DOE/PC-30080/4 

DOE/PC-30098/I1 

DOB/PC-30098/I2 

DOE/PC-30141/T4 

DCE/PC-30213/I1 

DOE/PC-30217/T2 

DOE/PC-30249/I2 

DOE/PC-30264/09 

DOE/PC-30292/3 

DOE/PC-3 0294/3 

DOE/PC-30295/3 

DOE/PC-3 029 7/14 

DOE/PC-30298/T3 

DOE/PC-30300/T3 

DOE/PC-30304/2 

DCE/PC-30305/T3 

DOE/PC-30307/3 

DOE/PC-40265/1 

DOE/PC-4 0770/T2 

DOE/PC-40787/1 

DCE/PC-41035/1 

DOE/PE-0030 

DOE/PE-70032/I1 

DOE/PE-70278/T15 

DOE/PETC/TB-81/3 

DCE/BA-20029/T1 

DOE/BA-20223/T1 

DOE/BA-50146/1 

DCE/BA-50308/1 

DOE/BA-50357/I1 

DOE/B5-10226/1 

DCE/S-00012 

DOE/SEBI-9234/3 

DOE/SP-10538/T10 

DOE/SP-10601/0 

DOE/SP-10762/T1 

DCE/SP-10762/T2 

DOE/SP-10802/T4 

DOI/SF-74016/I3 

DCE/TIC- 11452 

DCE/TIC-1 027977 

DOE/IIC-1 028580 

DOE/TIC-1 028678 


pOIIO B82- 12584 * 
p0114 B82-14375 * 
p0067 B82-11548*# 
p0076 B82-13495*# 
p0068 B82-11550** 
P0068 H82- 11549*# 
p0063 B82- 10500*# 
p0078 H82- 14630*# 
p0076 B82- 13501*# 
p0076 B82-13496*# 
p0078 B82-14631*# 
pOIII B82-12731 # 
p0115 B82- 14594 # 
p0018 B82-12579 # 
p0021 B82-12675 # 
P0102 H82-11251 # 
p0102 B82-11253 # 
p0102 H82-11254 # 
p0116 B82-14595 # 
p0108 B82-12261 # 
p0144 H82-15527*# 
p0140 B82-12570*# 
p0023 B82- 13243*# 
p0143 B82-14633*# 
p0142 B82-13510*# 
p0159 H82- 12445*# 
p0140 B82- 12572*# 
p0077 B82-14627*# 
p0007 B82-10506*# 
p0137 B82-10495** 
p0142 B82- 13490*# 
p0140 B82-12444*# 
p0142 B82-13507*# 
p0140 B82-12446*# 
p0141 .B82-12943*# 
p0159 B82-12574*# 
p0141 B82-13013*# 
p0141 B82-13114*# 
p0140 B82- 11993*# 
P0155 B82-10503*# 
p0096 B82-10475 # 
p0099 B82-11168 # 
p0099 B82-11167 # 
p0099 B82-11166 * 
p0099 B82-11165 # 
P0021 B82-12673 # 
p0020 B82- 12661 # 
pOOlO B82-11239 # 
p0106 B82-12194 # 
P0106 B82-12196 # 
pOIII N82-12985 # 
pom B82-13196 ♦ 
p0093 B82-10155 f 
p0093 B82-10158 # 
p0014 B82-11641 * 
p0105 B82-12187 » 
p0092 B82-10150 # 
p0093 B82-10157 » 
P0099 S82-11164 # 
p0008 B82-10586 # 
p0101B82-11242 # 
p0098 B82-11148 « 
p0092 B82-10144 # 
p0097 B82-10939 # 
p0093 B82- 10154 # 
p0013 B82-11613 # 
p0020 H82-12667 # 
p0009 B82-10601 # 
p0108 B82-12259 # 
p0104 H82-11523 # 
pOIOI N82-11240 # 
pOOlO B82-11233 # 
p0112 B82-13252 # 
p0114 B82-14377 # 
p0138 B82-11380 # 
p0024 B82-13539 # 
p0072 B82-12608 # 
p0143 H82-13983 # 
p0074 B82- 12624 # 
polls B82-14523 # 
p0115 H82-14522 # 
p0064 B82-10516 # 
p0142 B82- 13451 # 
p0095 H82-10269 # 
p0072 B82-12598 # 
p0146 B82-11255 * 
p0155 H82-10525 # 


DOT-HS-805814 


p0023 B82- 13435 # 


E-6 


BEPOfil/ACCESSZOH BOBBBB IBSBZ 


DOI-as-805833 

OOT-BS-80S873 

DOT-aS-805895 

DOT-aS-805903 

DOT-BS-80590U 

DOT-aS-805905 

DOI-ISC-aaTSA-81-6 

D0T-TSC-HaTS4-81-8 

DOI-TSC-BaTSi-SI-ia - 

DOT-TSC-HBTSi-8 1-18 

DP-81/935 

OTHSBOC/SBE-80/46 ... 

DiaAIECa-2115 

£-621 

£-871 

£-922 

£-991 

£-1025 

£-1057 

££.5£.31 

££B-V£HI-81-17 

£GG-Gia-5474 

EGG-B-02781 

EGG-B-03381 

egg-2113 - 

EBD-81-27 

EBD-81-64 

EPA-AA-SOSB-81'4 

EPA-AA-SDSB-81-01 

EPA-AA-TEB-511-81-7 

EPA-AA-TEB-51 1-81-1 OA 

EPA-AA-IEB-511-81-10B 

EPA-, 460/3-81-010 

EPA-600/2-81-149 

EPA-600/2-81-155 

EPA-600/4-01-034 

EPA-600/4-81-052 

EPA-600/7-81-012C 

EPA-600/7-81-039 

EPA-600/7-81-086 

EPA-600/7-81-096 

EPA-600/7-81-098 

EPA-600/7-81-101 

EPA-600/7-8 1-133 

£PA- 600/7-8 1-138 

EPA-600/7-81-140 

EPA-600/7-81-146 

EPA-600/9-81-006 

EPA-600/9-81-019A-VO1-1 

EPA-600/9-81-019B 

EPA/460-3-81-015 

EPBI-AP-1882-VOL-2 

EPHI-AP-1882-V01-3 

EPBI'AP-1889-VOL-1 

EPBI'AP-1932 

EPBI'AP-1940 

EPBI-AP-1959 

EPBl'AP-1975 

EPBI-AP-1981 

EPBI-CS-1834 

EPBI-EA-1672-VOL-3 

EPBZ — £A— 1956 —V OX— 1 ................ 

EPBI-EA-1964-VOX-2 

EPBI-EA-1964-V01-3 

EPBI-EA-2039 

EPBI-EX-1836 

EPBI-EB-1506-7O1-1 

EPBI-EB-1506-TOL-2 - 

EPBI-EB-1506-VOX-3 


p0026 B82-13985 t EPBI-EB-1589-VOX-1 p0155 H82-10527 * 

p0026 H82-13986 t EPBI-EB-1589-70L-2 p0156 H82-10528 « 

p0030 H82-15453 * EPBI-EB-1589-VOL-3 p0156 H82-10546 * 

p0022 B82-13018 « EPBI-EB-1589-VOL-5 p0156 H82-10529 « 

p0022 H82-13019 t EPBI-EB-1589-V01-8 p0158 H82-11620 * 

p0022 H82-13020 * EPBI-EB-1589-VOX-9-APP-C p0158 H82-11621 i 

EPB1-EB-1589-VOL-9-APP-D p0156 H82-10530 * 

p0023 H82-13435 t BPBI-EB-1589-VOL-12 p0157 H82-10574 t 

p0030 B82-15453 • EPfil-EB-1591 p0072 H82-12578 « 

p0026 H82-13985 * EPBI-EB-1968-70L-1 p0019 H82-12593 # 

p0026 H82-13986 • EPBl-EB-1 968-VOL-2 p0019 H82-12594 « 

p0118 B82-15452 • EPBI-HP-1824 p0096 B82-10275 t 

pOlOO H82-11231 « EPEI-TPS-7 9-750 p0072 H82-12578 f 

pOIOI B82-11243 « EPBI-BS-80-132 p0103 £82-11261 » 

EPB1-8S-80-136 p0142 £82-13515 « 

p0103 £82-11397*# 

p0141 £82-13013*# EBG-035 p0027 £82-14626 * 

p0068 B82-11551*# 

p0155 £82-10503*# EBS-E-276 p0097 £82-10735 # 

pC159 £82-12574*# 

p0141 £82-12943*# £SA-CB(P) -1462-701-1 p0161 £82-14981 # 

p0015 £82-11654 # ESD-78-BSFC-2174 p0067 £82-11544*# 

p0033 £82-15611 # ESG-OOE-13363 p0094 £82-10251 « 

p0093 £82-10201 # E0B-6758-EB p0019 £82-12597 t 

p0031 £82-15567 # £82-10010 p0030 £82-15488*# 

p0141 £82-12634 # £82-10011 p0118 £82-15489,** 

pOC08 £82-10591 # FAA-EB-81-10 p0027 £82-14071 # 

p0023 £82-13255 # FB£BL-£AS-E-2 p0143 £82-14520 * 

p01C7 £82-12242 # 

FCB-3463 p0143 £82-14642 4 

p0012 £82-11477 # 

p0034 £82-15621 # F£- 1540-29- VOX-1 p0139 £82-11947 # 

FE-1545-89 p0112 £82-13248 # 

p0013 £82-11480 # FB-2018-19 p0033 £82-15608 • 

p0012 £82-11479 # ££-2034-23 p0106 £82-12198 # 

p0012 £82-11479 # FE-2706-43 p0138 £82-10888 « 

FE-10152-65 p0094 £82-10260 « 

.p0118 £82-15452 # 

p0034 £82-15637 # FFA-134 p0140 £82-12537 « 

p0034 £82-15633 # 

p0009 £82-10605 # FBBA/CT-80/12 p0023 £82-13267 # 

p0015 £82-11671 « 

p0015 £82-11679 # GDC-ASI-81-019-VOX-2 p0078 £82-14637*# 

p0015 £82-11654 # 

p0031 £82-15514 # GBI-79-0100 p0095 £82-10272 # 

p0015 £82-11661 # GBI-79/0108 p0087 £82-15231 « 

pOOII £82-11273 # GBI-80/0013.1 p0015 £82-11657 # 

,p0026 £82-13576 # GBI-80/0013.2 pOOII £82-11274 « 

p0023 £82-13256 # GBl-80/0031 p0118 £82-15232 * 

p0119 £82-15593 # GBI-80/0033 p0103 £82-11271 « 

p0034 £82-15626 # GBI-80/0053 p0139 £82-11478 « 

p0034 £82-15618 # 

p0034 £82-15623 # G0XF-627aB073 pOIOI £82-11242 # 

p0035 £82-15651 # 

p0035 £82-15652 # IAT-BS-100000-010 p0080 £82-15530 « 

p0118 £82-15233 # IBO-10097 p0155 £82-10525 # 

p0094 £82-10253 # I£BX-BTP-1244 p0034 £82-15618 • 

p0006 £82-10254 « 

p0136 £82-10406 * IX/SGS/EGB-96 p0009 £82-10608 » 

p0114' £82-14380 # 

p0064 £82-10515 # IS-B-32 1 p0022 £82-13191 # 

p0137 £82-10524 # IS-B-345 p0160 £82-15579 # 

p0107 £82-12251 • 
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JPL-PUB-81-76 . 

JPL-POB-81-82 . 

JPL-POB- 81-83 . 

JPL-POB-81-85 . 

JPL-PDB-81-89 . 

JPL-POB-81-91 . 

JPL-EOB-81-100 

JPL-9950-569 .. 

JPL-9950-570 .. 

JPL-9950-597 .. 

JPl-9950-603 .. 

JPL-9950-604 .. 

JPI-99S0-607 .. 

JPL-9950-611 .. 

JSC- 16759 

L-14766 

LA-OB-81-852 .. 

IA-OH-81-1054 . 

LA-OB-81-1265 - 

LA-UB-81-1750 . 

LA-OB-81-1806 - 

LA-DE-81-1807 . 

LA-DB-81-1906 . 

LA-DB-81-2162 . 

LA-OB-81-2185 . 

LA-Ufi-81-2186 . 

LA-DB-81-2200 . 

LA-OB-81-2251 . 

LA-OB-81-2252 - 

LA-DE-81-2288 . 

LA-Dfi-81-2365 . 

LA-OB-81-2380 . 

LA-OE-81-2595 . 

LA-0 B-8 1-2628 . 

LA-8892-1 

LA-8906-HS 

LA-8929-HS 

LA-8932-PB .... 

LA-8954-HS 

LBL-9963-BEV .. 

LBL- 11029 

LBL-11090 

LBL- 11387 

LBL- 12048 

LBL- 12253-EE? . 
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p0075 H82-12642 * LBl-13063 p0033 H82- 15607 * 

p0025 H82-13547 < 

p0143 H82-14666 # LEHSCO-15175 p0030 H82-15488*# 

pOISO H82-15134 t 

p0029 H82-15142 • LHF-85 p0014 H82-11651 » 

p0030 H82-15168 * 

p0030 H82-15367 t LB-29 93 5-VOL-1 pOlOO H82-11224*# 

pCC80 H82-15!29 « 

p0C80 H82-15530 t flASEC-CF-81-023 p0081 H82- 15563 # 

pOOeO H82-15532 t HASEC -CP-81 -028 p0065 H82-10547 * 

p0080 H82-15537 # HASEC -CF-8 1-035 p0081 H82- 15564 f 

p0C80 H82-15538'# HASEC-CF-8 1-038 p0079 H82-14661 * 

pOOBO B82-15541 * 

p0032 H82-15583 # HASEC-PA-80-007 p0067 H82- 11316 t 

p0160 H82-15584 « 

p0119 H82-15656 t HASEC-B-8 1-059/1 p0062 H82- 10276 t 

p0075 H82-12644 « 

HASEC/B-8 1-005 p0019 H82-12604 « 

p0013 H82-11535 t HASEC/B-8 1-062 pOIIO H82-12595 * 

HASEC/B-8 1-068 pOIIO H82- 12620 # 

p0066 H82-11209*# HASEC/E-8 1-074 p0073 H82-12612 # 

p0C76 H82-13495*# 

p0068 H82-11550*# HBB-DB-39979-79 p0066 H82- 10571 * 

p0024 H82-13493*# 

pOC98 H82-11146** H1C-77-SB-5 p0032 H82-15594 t 

p0104 H82-11516** 

p0016 H82-11994*# HIT-EL-80-022 p0007 H82- 10514 # 

p0067 H82-11548*# HIT-EL-80-028 p0073 H82-12610 # 

p0098 H82-11145*# HIT-El-81-011 p0006 B82-10334 t 

p0026 H82-13981*# HIT-EL-81-012 p0073 H82-12609 « 

pOC68 H82-11549*! 

p0076 H82-13492** HLH-HU-81-62-0007 p0095 H82-10268 * 

pCC76 H82-13491*# 

p0142 H82-13386*# HB-14 p0072 H82-12602 # 

p0020 H82-12658*# HBC-DA-944 p0081 H82- 15551 # 

p0020 H82-12657*# 

p0063 H82-10500*# HII-81IB36 p0020 H82-12657*# 

p0076 H82-13496*# 

pOC78 H82-14630*# HIP-81H0002 p0014 H82-11626 t 

pOC78 H82-14631*# 

p0C76 H82-13501*# HIB-80H601-VOL-1 p0032 H82- 15589 t 

HIE-80H602-VOL-2 p0032 H82-15590 t 

p0030 H82-15488*# 

HASA-CASE-LEH- 12950-1 p0139 H82-11399*# 

pOISO H82- 14202*# 

HASA-CASE-HPO-14273-1 p0097 H82-11144* 

pOCS7 B82-10480 # HASA-CASE-HPO-15304-1 p0107 H82-12240*# 

p0138 H82-10961 « HASA-CASE-HPO-15388- 1 p0063 H82-10496*# 

pCC97 H82-10560 # HASA-CASE-HPO-15767-1 p0107 H82-12241*# 

p0139 H82-11944 « 

p0119 H82-15661 # HASA-CB-15984 1 p0159 H82-12445*# 

p0119 H82-15559 * HASA-CB-161071 p0030 H82-15488** 

pCC86 H82-11262 « HASA-CB-161852 p0063 H82-10501*# 

pOC65 H82-10538 # HASA-CB-161 856 p0063 B82-10502*# 

p0065 H82-10537 • HASA-CB-1 61 866 p0063 H82-10504*# 

p0C7O H82-11602 * HASA-CE-161883 p0067 H82-11544*# 

p0074 H82-12629 « HASA-CB-1 63787 p0063 H82-10500*# 

p0070 H82-11600 '# HASA-CB-164818 p0118 H82-15489*# 

p0070 H82-11599 # HASA-CB-164945 p0067, H82-11548*# 

p0023 H82-13263 # HASA-CB-164949 p0098’ H82-11146** 

p0150 H82-14484 # HASA-CB-1 64955 p0068 H82-11549*# 

p0112 H82-13473 # BASA-CB-164957 p0098 H82-11145*# 

p0144 H82-15454 # BASA-CB-164958 p0016 H82-11994*# 

pCC82 H82-15581 « HASA-CB-1 64959 p0066 H82-11209*# 

HASA-CE-164960 p0068 H82-11550*# 

p0C74 H82-12630 # HASA-CB-164961 p0104 H82-11516*# 

p0016 H82-11988 « HASA-CB-1 64995 p0020 H82-12657** 

p0027 H82-14322 ♦ HASA-CB-1 64996 p0020 H82-12658*# 

p0025 H82-13565 • BASA-Cfi-165010 p0026 H82-13981*# 

p0105 H82-11715 # HASA-CB-1 6501 4 p0076 H82-13496** 

HASA-CB-1 6501 5 p0024 H82-13493*# 

p0106 H82-12199 * HASA-CE-165017 p0076 H82-13495*# 

p0159 882-12396 # HASA-CB-16501 9 p0076 H82-13492*# 

p0158 H82-11595 # HASA-CB-165021 p0076 H82-13491** 

p0082 H82-15578 • HASA-Cfi-165032 p0076 H82-13501*# 

p0081 H82-15575 » HASA-CB-165042 p0078 H82-14631*# 

p0028 H82-14651 # HASA-CE-165043 p0078 H82-14630*# 

p0030 H82-15242 # HASA-CB-165053 p0143 H82- 14520 * 

p0016 H82-11995 # HASA-CB-165060 p0079 H82-15526*# 

p0158 H82-11594 t HASA-CB-165323-TOL-1 p0078 H82-14636*# 

p0070 H82-11593 # HASA-CB-1 65323-VOL-2 p0078 H82-14637*# 

p0014 H82-11646 # HASA-CB- 165324 p0142 H82-13507*# 

p0104 H82-11474 • HASA-Cfi-165328 p0142 H82-13490** 

p0120 H82-15981 « HASA-CB-165353 p0140 H82-12444*# 

p0028 H82-14662 # HASA-CE-165391 pOlOO H82-11224*# 

p0033 H82-15611 i BASA-CB-165396 p0142 H82-13510*# 

pOC95 H82-10264 « HASA-CB- 165441 p0007 H82-10506*# 

p0062 H82-15577 i BASA-CE-165452-VOL-1 ; p0140 H82-12570*# 
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HASi-CB-165452-«01-3 .. 

HASA-CH-165453 

HASA-CB-165477 

HASA-CH-165508 

HASA-CB-165512 

HASA-Ca-165513 

HASA-CH-165517 

HASA-CB- 166265 

BASA-HEHS-BBLEASE-81-199 

HAS A -TH-58237-VOL-4 . . . 

HASA-TH-58238-70E-7 ... 

HASA-TH-76609 

HASA-IH-76610 

HASA-TH-81616 

HASA-TH-82594 

HASA-IH-82620 

HASA-IH-8268S 

BASA-TB-82705 

HASA-Tfl-82709 

HASA-TB-82724 

HASA-TH-82726 

HASA-TB-82727 

HASA-TH-82744 

HASA-TM-83175 

BASA-TB-84064 

BASA-TH-84079 

HASA-TP-1955 

HBS-Dia-65-3 

HBSIB-80-2178-DOE 

NBSIB-81-2293 

HBSlfi-81-2300 

HCEI-0031 

HOAA-IM-EBL-OHEIJ-3 .... 

BOAA-81052107 

HOAA-81062609 

HP-1903916 

HP-1903997 

HP-1904010-PT-1 ....... 

HP-1904014 

HP-1904016 

HSP/PHA-80-SP-1 187 ..... 

HTIA/HEPI-81/75 

HZSEBDA-80-24 

HISEBDA-81-2 

HYSEBDA-81-7 

OBAO-182 ....' 

OBAO-185 

OBAD/IEA-81-6 (H) 

OBHL-57S0 

OBNJ.-5784 

OBHl-5806 

OBBL/ElS-171 

OBHL/BIT-331 

OBHL/Hir-332 

OBHL/HII-334 

OBHL/SOB-80/40416/1 ... 

OBHL/SOB-80/6 1602/1 ... 

OBHL/TH-7664 

OBHl/TH-7718 

OBHL/TB-7724 

OBHL/TB-7787 

OEHL/TB-7847 

OBHl/TB-7852 

OBHL/TB-7915 

OHBT-B-061-HBEX (1) .... 

P-101-12/A-101-4 

P-103-4 

PB81-209215 

PB81-213233 

PB81-214132 


p0137 H82-10495»i 
pC144 H82-15527*# 
p0077 H82-14627*i 
p0157 H82-11547*# 
p0140 H82-12572*# 
p0114 H82-14371** 
p0023 H82-13243** 
p0075 H82-13039*i 

p0161 H82-15008* 

p0C78 H82-14634** 
p0078 H82-1463S** 
p0C86 H82-11225*# 
p0C86 H82-11223*# 
p0103 H82-11397*« 
p0143 H82-14633*# 
p0141 H82-13013*t 
p0C68 H82-11551*i 
p0140 H82-12446*# 
p0155 H82-10503»# 
p0159 H82-12574*# 
p0141 H82-13114** 
p0140 H82-11993** 
p0141 H82-12943** 
p0027 H82-14632*# 
p0146 H 82-12 53 8*# 
p0035 N82-16022*# 

pOISO H82-14 2 02*# 

p0161 H82-15436 « 

p0117 H82-15165 « 
p0138 H82-11173 * 
p0077 H82-13549 « 

p0070 H82-11615 I 

p0026 H82-13573 # 

p0026 H82-13607 t 
p0026 H82-13573 » 

p0073 H82-12611 « 
p0072 H82-12599 * 
p0027 N82-14398 * 
p0104 H82-11520 « 
p,0137 H82-10536 « 

p0071 H82-11623 # 

p0150 H82-13157 # 

p0071 H82-11625 « 
p0014 H82-11624 t 
pOOII H82-11275 * 

p0028 H82-14664 « 
p0113 H82-13538 * 

p0025 H82-13558 * 

p0026 H82-13652 # 
p0024 H82-13S36 # 
p0021 H82-12765 * 

p0C08 H82-10S85 * 
p0099 N82-111S4 * 
p0021 H82-12674 t 
p0109 H82-12400 * 
p0031 H82-15553 t 
p0012 H82-11321 ♦ 
p0117 H82-15221 » 
p0C07 H82-10561 • 
p0117 H82-15222 # 
p0025 H82-13560 « 
p0098 H82-11151 t 
p0103 H82-11405 t 
pOIII H82-13245 # 

p0021 H82-12680 « 

pOOai H82-15563 t 
pOC81 H82-15564 t 

p0021 H82-12680 t 
p0009 H82-10605 * 
p0066 H82-10577 * 


PB81-215014 
PB81-216095 
PB81-216103 
PB8 1-216111 
PB81-216129 
PB81-217614 
PB81-218141 
PB81-218471 
PB81-219479 
PB81-219487 
PB81-219495 
PB81-219594 
PB81-221251 
PB81-221301 
PB81-221434 
PB81-222267 
PB81-222291 
PB81-222309 
PB81-222317 
PB8 1-222333 
PB81-222424 
PB8 1-2226 12 
PB81-222754 
PB81-222804 
PB81-223372 
PB81-223596 
PB81-224537 
PB81-224982 
PB81-22 57 32 
PB81-225773 
PB81-225948 
PB81-226052 
PB81-226813 
PB81-226862 
PB81-226979 
PB81-227886 
FB81-228256 
PB61-226488 
PB81-229262 
PB81-229866 
PB81-231011 
PB81-231540 
PB81-231557 
PB81-231698 
PB81-232019 
PB8 1-232308 
PB81-232316 
PB81-233025 
PB81-2332S8 
PB8 1-2333 06 
PB81-233553 
PB81-233850 
PB81-233884 
PB81-233918 
PB81-234114 
PB8 1-234239 
PB81-235053 
PB81-235681 
PB81-238248 
PB81-238479 
PB81-240061 
PB81-240186 
PB81-240319 
PB81-240442 
PB81-240467 
PB81-243156 
PB81-243164 
PB81-244030 
PB81-244048 
PB81-244469 
PB81-244774 
PB81-245045 
PB81-24583S 
PB81-246316 
PB81-246522 
PB81-246712 
FB81-247520 

PPC/HB-81-6 

PBL-1979-41 

PBl-1980-06 

lHL-SA-8881 

IHL-SA-9049 

PHL-SA-9149 

PBL-SA-9164 

PHi-SA-9246 

PHL-SA-9292 


p0009 H82- 10608 * 
p0103 H82-11269 * 
pOOII H82-11270 « 
p0013 N82-11524 * 
p0013 H82-11523 t 
p0095 H82-10272 » 
p00l3 H82-11535 « 
p0009 N82-10717 ♦ 
p0022 H82-13018 * 
p0022 H82-13019 t 
p0022 N82-13020 * 
p0015 H82-11661 i 
p0009 H82-11175 * 
pOOII H82-11273 * 
p0138 H82-11173 « 
pOOIS N82-11654 * 
p0103 H82-11271 « 
p0015 N82-11657 « 
pOOII B82- 11274 * 
p0015 H82-11671 t 
p0071 N82-11623 * 
p0014 H82-11652 t 
p0014 H82-11627 * 
pOOIS H82-11655 # 
p0139 H82-11478 « 
p0095 H82-10271 * 
pOOII H82-11276 * 
p0012 H82-11477 * 
p0026 H82-13607 * 
p0015 N82-11679 * 
p0016 H82-11985 t 
p0014 H82-11626 f 
p0071 H82-11625 * 
p0014 H82-11624 « 
pOOII N82-11275 t 
p0077 H82-13549 t 
p0013 H82-11480 * 
p0023 H82-13255 « 
pOIIS H82-14385 « 
p0012 H82-11479 * 
p0032 H82-15592 * 
p0032 N82-15589 « 
p0032 H82-15590 * 
p0026 H82- 13576 * 
p0150 H82-13157 * 
p0115 H82-14386 « 
p0032 H82-15591 t 
p0023 N82-13435 t 
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p0024 H82- 13489 t 
p0023 H82- 13267 * 
p0026 H82-13986 t 
p0026 N82- 13984 « 
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p0079 H82-14668 « 
p0112 N82-13486 * 
p0034 H82-1S624 « 
p0119 H82-15593 « 
p0034 H82-15637 * 
p0031 H82-15514 * 
p0032 H82- 15594 * 
p0030 H82- 15453 • 
p0035 H82-15651 # 
p0035 H82- 15652 * 
p0034 N82- 15621 • 
p0118 H82-15233 * 
p0118 S82- 15452 # 
p0118 H82-15232 i 
p0034 H82- 15623 # 
p0117 H82-15165 t 
p0034 H82- 15626 * 
p0087 H82-15231 * 
p0034 H82- 15633 * 
p0034 H82-15618 ♦ 

p0139 S82-11935 * 

p0032 H82- 15596 « 
p0080 B82- 15534 » 

p0029 H82- 14910 • 
p0031 H82-15555 ♦ 
pQ119 88 2-15560 • 
p0159 H82- 14652 # 
p0117 B82-15226 * 
p0032 H82- 15598 • 


E-9 


BSKIBS/&CCBSSIOH lOHBBB IHDEX 


PHL'Si-9411 

PML-Si-9516 

PH1~S4-9606 

PHL'SA-9618 

PHL'SA-9780 

PBL'SA-9782 

PHL~3645 

PHL-3769 

PBL~3801 

PNL~3864 

PBL-3883 

PHL-3924 

PHL'3933 

PHL-3951 

PHL'4013 

PHL'4018 

POLY-B/AE-81-8 

PSI'TB-280 

PSI'TB-284 

P81-10203 

QPB-3 

QPH~3 

QB-1 

QB-1 

(<B-1 

QB-2 

OB-2 

QB-3 

UB-3 

QB-3 

QB-3 

QB-3 

Qfi-10 

QBPfi-3 

QIPfi-2 

QTPfi-3 

QTPB-3 

QIPfi-3 

QTP8-3 

QIPB-3 

QTB-3236 

QTSB-7 

BEPT-13 

uEPI-80-24 

BEPT-81-7 

EEPI-111-2401-204 

BEPI-646-1-80-12 

EEPT-1007 

BEPT-1378-11-1-2482 

BEPT-8100-PB-0003 

EEPT-97649-£005-Di-02 

BISO-H2241 

EB-614.71 

EII/1934/00-01F 

ETI/1934/00-03P 

SAI-444-80-533-U 

SAH0-79-8279-V01-1 

SAHO-80-0385 

SAHO-80-8049 

SABO-81-0043 

SAHD-81-0369 

SAHO-81-0715C 

SABO-81-0923 

SAHD-81-1156 

SAH0-81-1164C 

SAHD-81-1180-PT-1 

SAMO-81-1187 

SAHD-81-1384C 

SAHO-81-1490C 

SAHO-81-1541 

SAHD-81-7011 

SAHO-81-7014-VO1-1 

SAHO-81-7014-VOL-2 


pOC97 B82-10655 t 
p0029 H82-14803 « 
p0033 B82-15813 t 
p0115 H82-14383 « 
p0160 B82-15S48 ( 
p0160 B82-1S£10 * 

p0159 H82-12S66 * 
p0156 H82-10S32 * 
pOC98 H82-11149 * 
p0113 B82-13627 « 
pOOII H82-11320 i 
p0159 H82-12396 t 
p0024 H82-13£35 « 
p0102 B82-11258 • 
p0025 H82-13S67 « 
p0025 H82-13566 t 

pOC99 H82-11158 * 

p0093 B82-10158 * 
pCC93 H82-10155 « 

p0161 H82-15008* 

pOOCe H82-10S86 • 
pOIOS H82-12167 t 

pOCBS H82-I0539 « 
p0098 H82-11148 « 
p0142 H82-13490*t 
p0092 H82-10144 « 
pOC99 B82-11164 * 
p0093 H82-101SS I 
p0066 B82-10S69 t 
p0014 H82-11641 « 
p0076 H82-13496** 
pOC78 H82-t4830*« 
p0069 H82-11577 * 

p0092 H82-10150 • 

p0068 H82-11557 * 
pCC94 H82-10251 # 
pOIOI H82-11242 * 
p0068 H82-11558 * 
pOC72 N82-12608 f 
pOIII B82-13196 t 

p0140 H82-12572*# 

pOCS7 H82-10938 » 

p0023 H82-13435 ♦ 
pOC71 N82-11625 * 
pOOII H82-11275 i 
p0078 H82-14636*< 
p0023 B82-13267 t 
p0073 H82-12611 # 
p0027 H82-14071 * 
p0104 H82-11571 t 
p0020 H82-126S8** 

pOC75 882-12644 « 

p0025 H82- 13553 • 

p0015 H82-11661 « 
pOOII H82-11273 * 

p0C07 H82-10551 « 

pOC69 H82-11576 # 
p0064 B82-10513 • 
p0074 H82-12632 # 
p0144 H82-15561 * 
p0071 H82-11617 * 
p0113 H82-14323 # 
p0136 H82-10434 f 
p0141 H82-12591 * 
p0066 N82-10570 • 
p0073 B82-12616 * 
p0066 H82-10863 • 
p0116 H82-14614 • 
p0119 B82-15546 # 
pOC65 B82-10541 « 
p0065 H82-10542 f 
pOC69 H82-11566 • 
pOC69 B82-11566 • 


SAHD-81-7014-VOL-3 .. 

SAHD-81-7014-VOL-4 .. 

SAHI)-81-7014-y01-5 .. 

SASD-81-7085/1 

SABD-81-7088-2 

SABD-81-7100-VOL-1 .. 

SABD-81-7123 

SABD-81-8177-VOL-1 .. 

SAHD-81-8232 

SAB0-81-S235 

SABD-81-8236 

SEEI/PE-0-9010-2 .... 

SEEI/PE-0-9010-3 .... 

SEBI/PB-8062-1-T12 .. 

SEBI/PB-9131-1-T3 ... 

SEBI/PB-9 175-1-13 ... 

SEBI/PB-9233-1-T1 ... 

SEBI/PB-9318-1-T2 ... 

SEBl/BB-742-1068 

SEBI/SP-751-902 

SEfiI/TP-233-1388 ... . 

SEEI/TP-253-1369 .... 

'SEBI/IP-614-1216 .... 

SBBI/TP-620-1344 .... 

SEBI/TP-631-1163 .... 

SEBI/IP-631-1270 .... 

SEBI/TP-632-1287 .... 

SBBI/TB-634-1195 .... 

SEBI/IP-634-1282 .... 

SEBI/TP-634/1215 .... 

SEBI/IP-641-1222 .... 

SEEI/IP-721-1138B ... 

SEBI/TP-72 1 - 1 1 67B ... 

SEBI/TP-721-1300 .... 

SEBI/TP-72 1-1317 .... 

SEEI/TP-721-1325 .... 

SEBI/TP-72 1-1342 .... 

SEBI/TP-733-1278 .... 

SEBI/TE-632-870 

SEBI/TB-721-1119 .... 

SEEI/TE-721-1161 .... 

SEEI/IB-733-790B-V01,-1 
SEEI/TB-733-790B-VC1-3 

SEBI/TB-734-900 

SEEI/TB-742-885 

SEBI/IH-8085-3-T1 ... 

SEBI/TE-98252-1B .... 

SEEI/IB-98288-1 

SEBI/TB-98356-1 

SOlAB/001 0-81/08 .... 

SOlAB/1041-81/14 .... 

SOlAE/1045-80/14 .... 

SOUB/1 046-81/50 .... 

SOiAB/1051-81/50 .... 

SOlAE/1084-81/50 .... 

SP-EAPP-1979/4 

SSBI-81-2 

SD-SDPBI-TB-25 

TB-1654 

IDCK-73390 

IDCK-73397 

IPS-79-74 3 

IB-3 

TE-81-C-29 

DClD-19199 

DCBL- 15372 

DCEL-50026-81-1 

OCBL-50056-80 

0CEI.-52000-81-7 

DCBL- 53 121 

OCBL-53131 

DCBL-53179 

DCBl-85035 

DCEL-85520 

DCBL-85526 

UCBL-8583 9 

DCBL-85852 

DCBL-85919 


p0069 B82-11567 * 
p0069 B82-11568 « 
p0069 B82- 11569 * 
p0065 H82- 10543 * 
p0077 B82- 13532 # 
p0072 H82- 12602 * 
p0112 B62- 13520 * 
p0069 B82-11564 « 
p0077 H82-13530 * 
p0073 B82- 12618 « 
p0072 B82-12601 t 

p0068 H82- 11557 * 
p0068 B82-11558 * 
p0069 B82-11577 * 
p0066 B82-10569 t 
p0066 H82-10568 * 
p0065 B82- 10539 « 
p0063 H82- 10507 * 
p0157 B82-10548 * 
p0095 B82- 10263 * 
p0081 ' B82-15569 * 
p0079 B82- 14658 * 
p0070 H82-11609 t 
p0082 B82-15576 * 
p0160 H82-155S8 t 
p0161 B82-10565 » 
p0070 B82- 11606 t 
p0105 B82-11611 * 
p0144 H82-15580 • 
p0137 B82-10559 « 
p0066 B82-10563 * 
p0081 B82- 15544 * 
p0074 B82- 12628 t 
p0017 B82-12283 * 
p0074 B82- 12627 * 
p0074 B82- 12626 « 
p0073 N82- 12623 « 
p0081 H82-15545 * 
p0073 B82-12615 t 
p0075 B82-13265 t 
p0076 B82-13528 « 
p0064 B82- 10512 * 
p0007 H82-10544 « 
pOIIO B82- 12633 * 
p0065 H82- 10534 * 
p0138 B82-11045 * 
p0067 B82-11325 « 
p0067 B82- 11407 * 
p0113 B82-13541 « 

p0075 882-12707 t 
p0068 B82-11560 * 
p0068 B82-11561 # 
p0064 B82-10511 « 
p0064 B82- 10510 » 
p0063 B82- 10509 # 

p0077 H82-13548 # 

p0029 B82-14875 # 

p0098 B82-11153 # 

p0079 B82- 14668 « 

p0032 B82-15596 » 
p0080 B8 2- 15534 * 

p0009 B82- 10594 * 

p0139 B82- 11934 « 
p0141 B82-13114*# 

p0077 B82- 13543 # 

p0156 B82-10535 « 
p0103 H82-11267 « 
p0155 B82-10508 « 
p0026 B82-14048 t 
pOOlO B82-11263 « 
p0035 B82- 15833 * 
p0161 B82-14649 t 
p0033 B82-15610 i 
p0032 B82-15602 » 
p0029 B82- 14987 t 
p0108 B82-12264 t 
p0102 B82-11248 * 
pOIII B82-13244 t 


E-10 


BSCOBI/iCCESSlOB BDBBEB IBDEZ 


□CBX-86260 pOC67 H82-11247 * 

OCSL-882S7 p0158 882-11596 f 

DCHL-86437 p0015 H82-11712 t 

0CS1.-86515 p0117 H82-15227 • 

OCBL-86518 p0116 H82-14613 « 

OCBL-86557 p0159 1182-14655 t 


OS-PATEllI-iPPL-SH-202228 
OS-PiTBHI-iPPL-SH-284286 
PS-PBTEHT-iPPL-SH-315584 
DS-PlIEBI-iPPI.-SH-3 15587 
DS-PiTEBT-iPPL-SH-96S759 


p0139 B82-11399** 
p0063 B82-10496** 
p0107 H82-12241*l 
p0107 B82-12240*t 
pCC97 H82-11144* 


US-P4TEHI-CLASS-1 10-234 
DS-PATEBI-CLASS-1 10-245 
DS-PATEHT-CLASS-1 10-255 
DS-PAIEBI-CLASS-I 10-266 
0S-PATEBI-CLASS-122-4D 


pOC97 B82-11144* 
pOC97 B82-11144* 
pOC97 B82-11144* 
p0097 B82-11144* 
pCC97 B82-11144* 


0S-PAT£BT-4,287,838 

OSCG-D-06-81 

OSGS-CIBC-837 

OSGS/BBO/BBl-8 1-073 •’ 

OSGS/BBI-81-16 

DTBA-IT-09-00890-81-1 

OTBC-81-9 15326- 15 ' 

VEDA-43905-800/P0069 

VII-56 : 

BBBI-128 

B81-03269 

7/DX-290 ; 


pCC97 B82-11144* 

p0024 H82-13512 • 

pOIIO H82-12693 « 

p0034 B82- 15624 « 
p0034 B82-15624 * 

pO026 B82-13984 • 

p0114 B82-14371*# 

p0064 B82-10S16 * 

p0075 B82-12644 • 

p0021 H82-12680 • 

P0021.B82-12680 « 

p0157 B82-10549 « 


GOVERNMENT PRINTING OFFICE 1982 539-007/11 1-3 


Repiort No. 2 Government Accession No 

NASA SP-7043 (33) 

3. Recipient's Catalog No. 

Title and Subtitle 

ENERGY 

A Continuing Bibliography (Issue 33) 

5. Report Date 
April 1982 

6. Performing Organization Code 

Author(s) 

National Aeronautics and Space Administration 
Washington, D.C. 20546 

8. Performing Organization Report No 

10. Work Unit No. 

. Performing Organization Name and Address 


11. Contract or Grant No. 

13. Type of Report and Period Covered 

. Sponsoring Agency Name and Address 

14. Sponsoring Agency Code 


b. Supplementary Notes 


p. Abstract 


This bibliography lists 1211 reports, articles, and other documents 
introduced into the NASA scientific and technical information system 
from January 1, 1981 through March 31. 1981. 


17. Key Words (Suggested by Author(s)) 
B i bl iograph ies 
Energy Conversion 
Energy Pol icy 
Solar Energy 
Wind Energy 


18. Distribution Statement 
Unclassified 

Uni imi ted 


19. Security Oassif. (of this report) 

20 Security Classif (of this page) 

21. No. of Pages 

22. Price* 

Unclass i f led 

Unclassified 

382 

$15.00 HC 


For sale by the National Technical Information Service, Springfield, Virginia 22161 




















PUBLIC COLLECTIONS OF NASA DOCUMENTS 


DOMESTIC 

NASA distributes its technical documents and bibliographic tools to eleven special libraries located in the organiza- 
tions listed below Each library is prepared to furnish the public such services as reference assistance, interlibrary 
loans, photocopy service, and assistance in obtaining copies of NASA documents for retention 


CALIFORNIA 

University of California, Berkeley 

COLORADO 

University of Colorado, Boulder 

DISTRICT OF COLUMBIA 

Library of Congress 

GEORGIA 

Georgia Institute of Technology, Atlanta 

ILLINOIS 

The John Crerar Library, Chicago 


MASSACHUSETTS 

Massachusetts Institute of Technology, Cambridge 

MISSOURI 

Linda Hall Library, Kansas City 

NEW YORK 

Columbia University, New York 

OKLAHOMA 

University of Oklahoma, Bizzell Library 

PENNSYLVANIA 

Carnegie Library of Pittsburgh 

WASHINGTON 

University of Washington, Seattle 


NASA publications (those indicated by an following the accession number) are also received by the following 
public and free libraries: 


CALIFORNIA 

Los Angeles Public Library 

San Diego Public Library 

COLORADO 

Denver Public Library 

CONNECTICUT 

Hartford Public Library 

MARYLAND 

Enoch Pratt Free Library, Baltimore 

MASSACHUSETTS 

Boston Public Library 

MICHIGAN 

Detroit Public Library 

MINNESOTA 

Minneapolis Public Library and Information 
Center 

NEW JERSEY 

Trenton Public Library 


NEW YORK 

Brooklyn Public Library 

Buffalo and Erie County Public Library 

Rochester Public Library 

New York Public Library 

OHIO 

Akron Public Library 

Cincinnati and Hamilton County Public Library 

Cleveland Public Library 

Dayton Public Library 

Toledo and Lucas County Public Library 

TEXAS 

Dallas Public Library 
Fort Worth Public Library 
WASHINGTON 
Seattle Public Library 
WISCONSIN 
Milwaukee Public Library 


An extensive collection of NASA and NASA-sponsored documents and aerospace publications available to the 
public for reference purposes is maintained by the American Institute of Aeronautics and Astronautics, Technical 
Information Service, 555 West 57th Street, 12th Floor, New York, New York 10019 

EUROPEAN 

An extensive collection of NASA and NASA-sponsored publications is maintained by the British Library Lending 
Division, Boston Spa, Wetherby, Yorkshire, England. By virtue of arrangements other than with NASA, the British 
Library Lending Division also has available many of the non-NASA publications cited in STAR. European requesters 
may purchase facsimile copy of microfiche of NASA and NASA-sponsored documents, those identified by both 
the symbols '#’ and from. ESA - Information Retrieval Service, European Space Agency, 8-10 rue Mario-Nikis, 
75738 Pans CEDEX 15, France 


National Aeronautics and special fourth class mail 

Space Administration Book 

Washington, D.C. 

20546 


Official Business 

Penalty for Private Use. $300 


Postage and Fees Paid 
National Aeronautics and 
Space Administration 
NASA-451 





POSTMASTER If Undeliverable (Section 158 
Postal Manual) Do Not Return 



